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The Center for Vocational Education's mission -is to increase

the ability of diverse agencies, institutions, and organizations
to solve educational problems relating to individual career plan-
ning and preparation, The Center fulfills its mission by:

. Generating knowledge through research .

. Developing educational programs and products

. Evalhating"individual program negds and outcomes N

.

Installing educational programs and products

. Operating information systems and services

. Conducting leadership development and training programs
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FOREWORD .

¢ . :
*The Center for Vocational Education. is contiﬁuing its
programmatic research efforts to develop more-. effective proce-
dures for identifying valid and necessary curricalum content.
One interim product of this effort 1s this task survey <or the
occupation of Business Data Programmer. The descriptmve data
summarized- and reported herein were collected in eight states
across the nation. This survey serves as-one component of a
long-range and multifaceted R&D effort directed at establishing
- effective procedures for identifying appropriate curricular \
content in vocational education and occupational training. * With
its focus upon the performance content of an occupation, the
present regort augments a parallel concern for the concegrtual
and affective content of training curriculums. The study was
conducted at The Center within the "Methods for Curriculum
Content Derivation" research and development program.

(4

It 1s hoped that, while research continues on grocedures for
determining relevant and critical content for curricpla, the -
task inventory data summarized in this report may al%o be of use .
to practitioners and researchers concerned with curriculum matters
The Centér welcomes guestions and comments which may be helpful
to t@e research team in their ongoing efforts. '

LY

“ + The Center expresses its dppreciation to the state agencies .
that were responsible for administering the Task Inventory
Questionnaires to workers and supervisors. The following indi-
viduals Were ‘instrumental in the success of this effort: Richard

> L. Barker, Deborah L. Bloxom, -James L. Blue, Ross Byrd, Gloria
Cooper, Griff Dye, Fern A. Green, Tom L. Hindes, lLarry D. .
Johnson, "Joseph F. Kelly, Ronald Meek, James F. Shill, wWilliam
W. Stevenson, JameszE. Wall, Patrick J. Weagraff, and Clifford
Zenor. - T .

.

4

. ‘ . R - 1
The Center also expresses its sincere appregiation to the
many participating employees and business firms in eight states
for their ‘involvement in the study. Their cooperation and
atteption to this performance survey were invaluable contribu-
tions to its success,

In combindtion with surveys performed éoncurrent!y on two
additional occupations, more than 700 employees (workers and
supervisors)’ gesponded to extensive Task Inventory Questionnaires. \\
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worker performance data, judgrents about the criticalness of °
perforrance and training,” and supervisor expectations were ob-
. tained throug# a set of 12 exoerlﬁental guestions for each
task of an cébatlon. This wide-scale aDDllcatlon of the task
survey appr cach rerresents a signal achlevenent for the public
- educaticn system, demonstratiné the feasibility of gathering

such data voluntarily from a non-captive audience of many workers
who are directly involved in the real-world performance situa-
ticn ancé 1ts requlrements.' Too, the.cooperative network of state

s

vccat:ioral education agencies served as an effective system for
contacting local erployers and workers, benefiting from the '
1nterrelaztions existent between the educational and the employ-
ment sertings. . ' ' ’
- ' !
. °* Robert E, Taylo
= Darector
' . : . The Center for Vocational
Education
' /
4 .- » * -~ -t
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INTRODUCTION -

- <

. This occupational survey report contains a brief description =
"of the "Task Inventory" method and a series of data tables dis-

playing survey responses obtained for the .occupation of Business

Data Programmer. Both Bu$iness Data Programmers and supervisors

of Business Data Programmers answered taSk questionnaires during

the first half of 1974. The summaries'of the task data should .
be useful for secondary, post-secondary, and. industrial programg

of instruction. - '

Task Inventory Questionnaires on the work activities (tasks)

of Business Data Programmers were part of an occupational per-
formance survey across eight states, distributed geographically
throughout the nation. Employers and employees generously

dohated considerable amounts of time and effort.., The survey was n
implemented through a network of eight .state curriculum labora-

tories, research centers, and vocational ‘educatdion agencies.

These agencies provided extensive coordination with local employ-

ers and employees, permitting effective accomplishment of the

research effort. ’

. )

The eight-state survey contained :Task’ Inventory Questionnaires -
for three occupations: Business Data Programmer's, General
Secretaries, and Automotive Mechanics.. Companion reports -are
being. published concurrently for each of the other two occupa-~
tions. Subsequent reports will note the use of this dataﬁ;&
identify the more critical training content for each occu ation,
and demonstrate the application of the process being developed
to accomplish such task selections. Earlier studie$ in this pro-
gram reported task lists generated for each of the three differ-
ent jobs, with thése jobs serving as research vehicles throughout //
the entire project. ' ‘ g

., 1 . -
.

Definition of Terms . . ‘

.

. Several key technical terms are used Eﬁroughout this survey
report. They are defined here to allow the reader to differen-
tiate between them and to understand their usage in this study.

-

Occupational Area: A cluster of closely related jobs, where

"that relationship depends upon commo accepted groupings of
jobs by reason of similarity of data sys included, type of
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equipment worked upon, subject-matter content'nee;eg\t32>techni-
cal concepts involved. Though sometlmes comparable to a ‘ecareer
ladder or lattice, a job cluster may encompass occupations of
a somewhat broader nature. An occupational area or cluster of
jobs may also be labeled as an occupational field.
. ¢ ~

Job: A specific vocation, trade, profession, craft, or
occupation serving as a line of work or employment, where most
workers typically are called by the same or synonomous job title.
A job is not llmlted,to one employment position or one groupang
of workers within a single employlng f¥rm. However, it is
located at only one status level in an occupational area or
career §jladder, and is dlstrlbuted across many employment settings.

Occupation: Same as "Job." . ¢
- S

Duty: An arbitrary division of a job (or of "an 6ccupational
area) ‘into functional categories of related tasks for descriptive
purposes. .Duties are usually stated as a general Area of respon-
sibility, with action words ending in "1ng"-—gerunds

Task: A meaningful unit of work act1v1ty,,generally per-
formed on the 30b by one worker w1th1n a limited period of time;
a purposeful job-oriented activity of a worker. 1In mdbst instances
a task should be stated such that it would be reasonable for a
worker to answer "how often" he performs that task‘'on his job.

Task Inventory: A comprehensive listing of tasks per-
formed By workers in a @b or occupational area. When a.task
listing is combined with one or more questions to be asked about
.each task, the resulting 1nstrument 'is called a Task Inventory

Questlonnalre

Work Activity: Same as "Task," as used in this report.
Implies a purposeful unit of work hav1ng ‘direct value in acdom- .
plishing the goals of the job.” Thus, :it would not be a component
part of a task such that 1t had value only in relation to that
task, but is in fact a meanlngful ,task of the job itself. '

‘3

- -

Overview of thé R&D Program Served by This Survey RN .

[

.

Those individuals involved in the development of vocational
and occupatlonal tralnlng programs .need effective procedures to
.aid in the identification and selection of content with known
relevance .to occupational performance requirements. They need ¢
to be able to-assure users of their curricula and instructional
materials that the things to'be learfied in the training program r
are the things most appropriately learned there, and that when
they use their materials, students will be learning skllle which
are important to and required for effective perfqormance in the
occupation. -

¢ s [}
§
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The Center-'s research program on curriculum content is
concentrating its resources on the development and testing of oo
systematic methods and techhiques. The resulting procedural
models should help in .the identification and .selection of
critical content for inclusion in vocational and occupational
instruction programs. The overall study hopes to produce a com~
prehensive set of systematic and efficient procedures for deriv-
ing-relevant and critical training content based upon require-
ments of work performance situations. The present report is one
product of this ongoing program of methodological research. 7

The overall objective of the current project is the develop- -
ment of methods for using timely, firsthand occupational task
information to identify critical performance ‘requirements that
warrant formal training. However, the methods under development
are riot limited to application in this study. T ey are being
designed, fér use iﬁ/ﬁgny occupations of intere to public
education.’and to industrial training. When.f lly developed,
they should be ggpecially important for plasmhing curricula in
situations where there is uncertainty abofit the occupatignal
requirements and of the critical training content. '

In this identification process'it‘ié assumed that cost-
effective, pre-employment training programs necessarily will not
attempt to train students for all tasks performed by experienced
workers in an occupation, but! rather will assure inclusion of
those learning requirements essential for employment and effective-
job performance. Thus, identifjication of tasks ‘most needing train-
ing prior to employment is necessary for planning efficient
training programs. : . .

v

The basic issue of task selection is to identify those tasks .
-having the greatest training criticalness, and, eliminating .the
merely "nice-to-know" and unessential learhing requirements.
The intent is to have procedures to select tasks in a systematic
way, using data obtained from persons most closely associated . ,
with and knowledgeable about what i's in fact required on the job. o
By such procedures it should become feasible to-make curriculum
content decisions which are data based and data substantiated,
instead of relying solely upon a panel of advisors or the
experience of individual instructors.
P . .
. Task Inventory Questionnaires are able to obtain this data
base from a hroad representative group of directly-knowledgeable
persons. Rules for processing these data will be developed and
tested. Subsequently these rules would be applied to task data
to indicate whether each. task should be selected or rejected . !
for further training consideration. The selection /procedures * ' , )
will systematically process a large data base of task informa=
tion so it may be used more readily-as an information-source by

- ~
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Lhose‘persons who must’ultimately make the curr’culum'concent'
ecisions; the rules for selecting tasks ‘will not .tremsalves ) .

- ctually make curriculum decisions. In later program work, there
1ll pbe an attempt to identify the most.: eff1c1ent set of effec- ’
. $ive rules and supportive data. .
d -
For making curriculum decisions and _plans, there is a real
need to distinguish between that job contept which is relevant
® to workers in the occupation énd that relefant job cointent which
is important for pre-employment traln;ng _ Comprehensive listangs
of potential tasks performed by workers ‘in an occupation, in con-’
» junction with data about how many ‘workers do and -should. perform | .
each task, help establish the relevance of the tasks-to t?ét
Job-—at least“or purposes of making decisions about training
programs. Though gome tasks may properly belong to-a particular
- occupation, ‘there would seldom be a concern for pre-employment
traihing on any task unless <t.would likely be' performed by some
‘minimum number of workers. Other information about task perform-
ance is also helpful in establishing a task's relevance. to, the
job. . Such information as (a) how often a worker.typically does
the task, (b) how dmportant or, significant-the task is to the
+ Job .assignment, and (c) the amount of time spent doing*each task®
'+ are all meaningful 'indicators of task relevance. Qhese kinds of
Anformation' have been traditional megsures often uSed to describe
he work that is‘'pertinent to an Cupation. This job descrip-
tion information is one very important determiner of what_is
#-appropriate for training, but certainly not the only necessary
ingredient.

L -

-

-, From those tasks found to be’a reasonable part of the occu-
) patlon (that is, -job relevant:to varylng degrees), it thep en
+ " becomes meaningful to determine which: of these curriculum candi-
dates are worthy of some expenditure of imstructional resources s
and student ‘time. Additional kinds of task information are
needed to focus attention on the critical training needs, though -
some of the relevance data may alsa be useful for this purpgse. o
' Selecting which job-relevant tasks should be of training concern

is a more uncertain process than &etermlnlng their performance

y characterlstlcs and relevance., *- .- ) . .

.

-‘ *

Some relevant tasks may occur quite often, but be of trivial

interest for pre-employment training ‘prodrams. This ‘can occur,
for. several reasons: (a) most students could be expected to be

* » able to do the task before entering tradining, (b) _training could‘ .
be accomplished equally well or betten on the job, (c) extensive
job experience may be, needed to-learn a task, (d) task perfo;mance
‘may differ quite. radlcally among employment 51tuatlons-such that B,
no standard learning approach is possgible, or (e) only the more
experienced workers are’ éxpected to perform a particular task, Lo
such that early learning of it would not likely be retained until

A needed. Conversely, the learning need may be imihediate and

obvious. n . oo ‘ .o .

™
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o t“Also, other relevant tasks may or may not be appropriate
" -for trainimng because of a wide range of other réasons. While >
full resolution of this issue cannot be expected, there are some
kinds of task information that can reasqnably be expected to*
provide important cues about areas needing training attention.

- Certainly useful would be knowledge of which.tasks are related -
to on-the-job performance problems and difficulties. * To benefit
from the experiences and judgment of those persons who are clese

' to the'job and aware of the realities of the—work situatioen,
it would also appear useful to ask such persons where they feel .
each task should be learned. . ~

& : .
// : For conducting research to generate reliable and meaningful
selection rules, there was a need to have sufficient task data
* to examipe several options. The data gathered on Business Data
. ® Programmers, and reported *herein, partially served this need.
' : . .
The next section of this repxt contains a brief deécri@tion ’ .
' “6f the "Task Inventory" methcd a:ggﬁg followed by a description
of the survey design for the method as used in this study. Two .
sets of'data’ summaries are then presented. A highly summarized
set-of data is presented first. This summary should be_of use
to individuals involved in curriculum development for computer
programming occupations. A set of re detailed data summaries
is included in Appendix C. The detailed summary tables would -
seem primarily useful for reference by individuals who conduct
i curriculum're§earch and accupational performance surveys. An . .

. initial version of inventory and survey procedures was described
in an earlier program report (Melching & Borcher, 1973), and a
revised and expanded manual of procedures is planned for the
comMpletion of this series of studies. s -

. ' THE TASK INVENTORY METHOD "

. ) "\

’ J . . N t ' , - '

t The "Task Inventory" method is a syrvey~duestionnaire approach
to job analysis’Being tested for providing performance data of use
in deriving relevant and critical curriculum-content for occypa- ., .
tional training programs. Employing a comprehensive listing of" .
job tasks, knowledgeable persons are asked one or ‘more, questions .-

~about each task. This information is then summarized in a manner a

suitable ‘to.the particular analyses that may be desired. -

The methodology in this study is an adaptaé&on of the process"
for conducting occupational tdsk surveys developed over the past
fifteen years by. the U.S. Air Porce (Morsh & Archer, '1967;
Christal, 1974). The general .notion of task listings as the

» ‘basis for & wide'sampling of worker responses is not new, having
been the form of a survey of 1,845 workers over 871 .activity. ~

h »
1 4 , .
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statements for an occupational area that was reported by Charters
and Whitley 50 years ago (1924). One of their purposes at
that time, as ours is now, was to deterﬁlne the job performance

‘ recu1remen s for use in aefﬁnlng and jUSt.. l"lQ‘ currlcu"ar

content. ,Renewed interest in this fomm of éccuoa‘_lona1 §urvey1ng
 was sparked by Rupe as a result of Hie comparative study of’
"several job analysis methods {1956). With the advent of widely
available’ computer processing for survey data, cne survey process
becane qu;gz feasible to include the capability of new and
expanded sibilities, for data analysis. This methofi is used '
to rroduce a comprehensive description of what 1s done by workers
in a particular occupation or occupational area. It makes/uée
of'an empirical base of timely perfermance and crltlcaTness

<data provided by persons close to the current performance of an
occupation, usually worke¥s and superv1sors, representative of

a wide scope E; occcupational performance situations. .

The Tasx Inventory method now consists 0f a number ¢f :inte-
-gratec steps whicll assist researchers and curriculum developers
to move from the definition of the training and occupation ‘of
interest, through data collection and analysis, &o curriculum
content derivation. Elements of the process presently include:

1. Pefinition of the scqope of the occupaticonal trairing
interest (such as the job' setting, related jobs within,
‘an'occugationa} area, and performance contingencies).

2. Development of a comorehepsf%e list of potentiel tasks
performed by workers witHinh the work scope defined,

: with tasks stated at a level and in a form su1table for

maklng curriculum plans &nd decisions. -,
3. Selection of questions to be asked about each task to

’ prov1de desired descriptive data on task relevance
and/or criticalness. . .

P | s . N\

. Pretesting of instructions or new question formats.

Y

5. Design ofwa samollng plan to obtain representatlve

task data. v . .

6. ' Preparation, printing, 'and diétriﬁutipn of ‘the task
Lo ¢ questionnaires (including background items on respon-
dents, work settings, and organizations).

‘ PSS . s/
7, Administration of .the questionnaires to workers and
supervisors in accordance with the sampllng design,

. 8. Dreparatlon of the questionnaire data for computen
processing. ; -

. TN
u \
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9. Computation. of selected descriptive supméries of
respopse data for-each task for each, job; or for .
. other population subgroups within a job. - ) ’

10. Preparatior of a report of data obtained From the
occupational survey, for sharing with others.

. 11." Completion of selected analyses of the daté,'depending

‘

on purposes to bé served. .

-

.12, Preparation .of repoms to be used for curriculum
.3 development and evaluation. '

ot / . ’ ?

v

»

The current’ program of research seeks to establish addi-
tional elements of the process, by which task data may be used
efficiently in selecting critical performance traininc regquire-
ments, given the determimMationh of what tasks are relévant to an
occupation of interest. The present report is a product of
£lement 10 above. ’

r .

(X d

~

Advantages . ' ~.

¢ . . =
There are a number of advantages to the use of the Task }
Inventory method. ' Elabol ting upon advantages noted by Christal
(1970), the method inclugzg\ggch.advantages as: -
1. Representativeness. Data can be cellected from many,
persons-who are directly knowledgeable of what does
.and should occur on the job, and ‘this data can be
‘separately’constructed for population subgroups to per-
mit group or situational comparisons and contrasts.
LN [ .
Economy. Data can be-collected from many persons_by
questionnaire for less than it would cost to collect
® Jata from a few persons by standard job analysis
methods. Repeated data coliections permit reuse of
previously constructed inventories and data. The
questionnaires can be mailed and self-administered..

to

i 3. Comprehensiveness and Validity.” Extensive inventories
of job_ activities are promoted, permitting .reponge
data to point out variations in job relevance of the *
- items, unprejudiced by preconceived.notions of.what is
<+ relevant and critical. Use of task recogrition,
rather than recall, enables respondents to provide*far
greater detail and completeness in the available- time.

4. Comparability. Research substantiates the reliability
of group responses. Standardization of items and
response formats permits assessment of trends over time,

. 16
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and comparisons with related jobs or -dther inventory
studies. The comparative analyses permit resolution
*- . of some uncertainties with respect to regienal differ-
ences and of newly emerging job types within an occupa-
tional -rea. . <
N

5. Quantification. The questionnaire information for the
most part is quahtifiable, allowing it to be stored,
processed, analyzed, "and reported by camputer. Con- .
ventional statistical techniques may be applied in many
instances to produce de51red .analyses.

3 &. Job Improvements. Clues may'be obtained by certain

o - task gquestions for areas and means where some "job im-
- - provements might be very useful. Additional clues ’

) can be obtained for redesigning jobs and job lattices.

¢ ¢ . “

Limitations

.

The major limitations of the Task Inventory method appear
at the pfesent to include the folléw1ng»

"1, Response data now are llmlted to what is the state of
. Yaffairs at.the time questionnaires are administered,
) . vielding nqQ estimates of future requirements (though
’ this can be tempered somewhat by repeated administra-
tions and.analysis of trends).

.
]

.

-

2. Descriptive job summaries, are dependent.upon the merit
of the tasks originally identified. If the task
/( - listing is incomplete or the tasks poorly stated, the

guestionnaire data cannot compensate for this. There
is a fairly high cost involved in constructing the first .
comprehensive, list of tasks, particularly for highly ’
* skilled and professional occupations. However, this
. cost should be rapidly amortized through repeated usage.

3. There remains professionali@isagreement én how tc’use
- the questionnaire data to make specific training curric- ,
) ulum decisions. There is uncertainty as to what infor-
mation is needed for identifying areas of training -+ .
' concern. Information pertaining to job relevance is’
.only half the picture; there is still the need to
determine for which relevant tasks training is important.
N For routine occupations, data on "proportion of time
. ‘ spent on.each- task" or on "freyguency of task per.formance”
seem to be useful for describing tasks-of relevance
= and 51gnrj1cance to an occupation. However, for less=
" routine jobs (such as those of craftsmen, professionals,

. 'o. 1 /
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supervisors, sdlesmen, and others having many-taske to

- ) their job) other measures seem more meaningful, partic-.
- ) ularly the question on "the extent to which each task
) s a significant part of the job." Data from this

survey will subsequently be used to provide some initial
resolution of this dissue, particularly as it pertains
to tAe making of training curriculum decisions. Per-
formance data, however, does permit reas8§able assess-
ments by 'trdining personnel of what content iswout-
. dated and irrelevant in their existing curriculum.
’ 4. There is uncertainty also as to the form and specificity
“ for stating tasks of an applied cognitive nature, such
.o as those tasks portraying interactions with pecple ang
with concepts. On these matters, however, there appears e
- to be reasonable agreement among Jjob analysts with
’ regard to equipment- and material-oriented tasks.

4

SURVEY DESIGN

4

. A

! . Questionnaires were developed and administered to obtain

“information on the tasks_of Business Data Programmers. The ° .
following sections describe the nature of that survey. Question- . -
naires- were completed by both programmers and. supervisors.

-

g M
Job Definitions “ . S R
© .

Business Data’PrOgrammer was Heﬁlpedxgs follows:

-

The Businegs Datg Programmer (DOT No. 020.188-026) may
be identified by such other job titles as:
a. Business Programmer ) . , ‘ v
" “b. Digital-Computer Programmer
C. Senior, Programmer .
d. Business System$ Progtammer

. In general, the Business Data .Programmer is .one who .
- converts statements of business problems to detailed
logical flow charts .for coding into computer language
and soluytion by means of automatic data-processing ‘ .
. equipment. - They may analyze worRflow charts or diagrams
representing business problehs to develop a sequence of
program steps, write detailed logical flow charts in
‘ "symbolic form to describe arith etic and logical opera- ~ -
. , tions involved, convert flow chprts to language pro-
cessable by computer, test ‘progtam adequacy, correct

s L . P
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/
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.

cgram errors., prepare written instructions to guide
ratlng personnel during production runs, and rework
ocrams to 1ncrease operating efficiency or adapt to
new requirements. They do not typlcally program sci-
entific data,~resear h analyses _gnglneerlng studies,
vam’ng simulations, or machlne automation processes.
Lney may spec1a1lze in writing programs for one. make
and type of compute

n ’D Hv

p
o]
p

e

-

aef’nltlon of a Superv1sor of Business Data Programmers
below: : .

.

P

The Supervisor of Business Data Programmers may be
identified by such other job ‘titles as:

a.. Chief Business Programmer '
b. Project Director, Business Data Processing
c. Business Manager
d. Lead Programmer
. €. Computer Operation Manager -
f. Business-Systems Coordinator
g. Computer Programming Coordlnator
h. Program Manager
% i. Data Processing Manager .
7 j. 'EDP Manager
", k. Offdice or Agency Manager

o

These persons pldn, schedule, direct, and review the
preparation of programs to process business data by
electronic data processing equipment. They may assign
and coordinate the work of programming personnel,
develop own programs and routines, consolidate program
segments into complete sequence, analyze computer test
runs for correcting programs or input data, revise or
direct revision of existing programs, compile documenta-
tion of program development, train subordinates, i\,»
recommend or initiate personnel acthns, and similar™

superv1sory activities. ¢ N

1'9 S .
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The Task Inventory Questionnaire

The Task Inventory Questionnaires' used in this study con- .
sisted of a checklist of 474 computer programming and business’
data processing tasks, and 12 questions to be answered about
the tasks.! ¢

' The task list used in this study was composed of work
activities from a variety of job.types’ in the general occupa-
tional area of computer .programming and business data processing.
Thus, there also were thbsks for system supervision, console ) .
operation, systems and management analysis, and other functions.
These items resulted from a process of reviewing, rewriting,
testing, and modifying the task statéments from a previous
study of the entire cluster of data processing jobs (Borcher &

'}t’

g

Joyner, 1973). ) ) \

»

The task questions used. in this study, and their subsequent
use for selecting the more critical performance training needs,
were adapted from procedures developed for the U.S. Army by the? {
Human Resources Research Organization (Ammerman, 1964, 1966) and
a scale of .item significance developed by Hemphill (1960).

These additional task questions supplement the "relative time '
spent” data which were gathered in the earlier study by .Borcher
and Joyhef. , ) )

N 1L
‘'Five questions ‘were answered by workers: that is, by Bué%h
ness.Data Programmers. Another seven dquestions were answereq by
supervisors of Business Data Programmers. Worker guestions are
arbitrarily numbered as }, 3, 6, 8, and 12. Four of these .
worker questions (1, 3, 8, 12) parallel certain of the super-
visor guestions (2, 4, 9,’13),7diffefing primarily in the way a
question'is phrased for the particular type of employee. ' Super-
visor questions are associated with numbers 2,,4, 7, 9, 10, .'fl,ﬁ.~
and'13. ' Q%;
". . 1 < /J~~’\
The 12 questions were intended to' provide, two types of e
information. Seven questions were intended to obtain informa-
tion descriptive of job relevance and .task performance.

Vd

IDue to the ‘research objective df obtaining a comprehensive .
data base for examining task selectiom procedures, the Task /

Inventory Questionnaires (TIQ) used in this study were, unusually
long. For most other purposes, a much shorter TID would be
obtained by using fewer task questions or by distributing por-
tions of the questionnaire over. subgroups of employees. However,
there usually would be. a need for a larger number of employees

answering each task question), Lo assure stability of the summary
data to be obtained. NS [ '
/ - . Ry
N‘
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Five gues:zions were intended to obtain information concerning
training c 1t1galness. Workers responded to four questions
descriptive Of task performance and ¢ne question concerning .
O traininc criticalness. Supervisors responded to three questions ‘
' descriptive of task performance and our guestions concernin )
trainang criticalness. The followin llustrates which types
of guest

: 8

Yons were to be answered by wo#<ers and by s;?erv1sors.

Five Questions
Providing Ratings .
of Training <w -

Criticalness % .o

Seven Questions
Descriptive of Jo

-
i

- P .o .

. Ml: Task Occurrence .012: Learning Locatioh
Q3: Frequency of s
. Performance’

Q6: Extent Task Is Part ' :
of Position
Q8: Importance to Job

Q2: Task Occurrerice ., 07: Time to Qualify
Q4: Frequency of Ql0: Possible to . o
Supervisors . Performance <] Improve Procedures "
: Q9: Imoortance tQ "Job ,1 Ql1: Poorly Performed
. : .~ Task

v | Q13: Learning Location

- ’ -
- ! » -
In kErief form below are the, questlons and the response .

scales associated with each.. . .
Fy . N v

.

Question 1l: Task Occurrence (Workers) . )

(—\ buring the last.year or so in your present job Qositioni
as Business Data Programgler, which of-the activities
have you performed? ~

.Response: Check mark for each task perfomed.
. -’ : )
'Question 2: Task Occurrence (Supervisors) .

- "? . B -

Trom your experience as a supervisor of one or more ot
“ Bu51ness Data Programmers, indicate whlch of the activi-
‘ ’ ’ ti1es should be performed by Business Data’ Programmers

in your operation; that is, by such employees under
sour supenvision in your office or firm. Indicate

which tasks your Business Data Programmers should be
doing as part of their job, even if only done once. «

' , 12
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‘ Response: Check mark for each tasx that Programmers
are expécted to do. S .
s « Question 3: Freguency of Per formance ,(Workers) ' L ’ .

. .

How often have you.been- performlng each of the activi--
ties done by ,you (as checked in Question 1)?

~N p .
~ Categories of tpe Response Scale: - 3 .
a. ‘Have done, but-+don't: normally cdo. ) .
. ‘* b. Less-than once a year. .

c. Once a year. - . ' on the average.
d. Once a month. over the last

' e. .Ond} a week. . several months,
£. Once a day
g.

Several times each work ‘day.

Question 4: Freguency of Performance (Supervisors)

From your experience as A& superv1sor of one or more
Business Data Programmers, judge about how often a ..
typical Bu51ness Data Programmer in your operatiodn ’
> should perform each of the activities you checked - (i
. Question 2):

Categories of the Regponse Scale: Essentially identical
to those of Question 3. : J

Question’5: Relative Time Spent (not used in this study, \
reported in Bprcher and Joyner, 1973)

k] o

o

- Question 6: Extent Task Is Paré of the Position (Workers) *.

Answer this questlon so as to give the best.description
- you can of what you do in your present job as a :
Business Data Programmer For each task statement,
rate how significant a part of your job it is. Con-
sider and weigh its importance, frequency of oecurxence,
relevance, and any oOther factor which you think de
mines to what extent the task is part of your pos'
In your ‘own mind, combine these factors into a sin
rating of how significant a part of your job it répre-
sents. -

.Categorles of the Response Scale:

’

a. Deflnltely not a part of my job.
b. Under unusual circumstances may be a minor part of

: ‘O my job. ,

-,

=
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(not defined)

(not defined) )

A .substantial part of my job.

(not defined)

(not defined)

A most significant part of my job.

b Vo B NN { IR O T 9 ]

Questién 7: Time to Qualify (Supervisors)

By your standards as a supervisor of one or more
Business, Data Programmérs, when do you expect that a
new ﬁhsfhess Data-Programmer employee should be capable
of satisfactorily performing each of the activities

you checked? That is, how soqn after beginning, employ--

ment as a Business Data Programmer do you feel that
employees should be able to do each activity with
reasonable competency? .

-

Categories of the Response Scale:

Competent performance is never necessary.
Some number of years beyond the first 3.
Within the first 3 years.

Within 'the first year.

Within the firgt 6 months.

Within the first 3 months.

Within the first montH.

Within the first week on the job.

JTQ O 00w

@

Question 8: Task Importance to Job . (Workers)

A *

What degtee of importance would you assign to each job
activity you perform? Judge the importance of .each
activity in regard to its contributidh to efﬁectibe
operations in your office or firm. T

Categories of the Response Scale: ’ . .

a. Low importance (relatively unimportant part of the
job) 4 | ] . :

b. Moderate importance (important but not essential).

c. High importance (essential part of the fjob that
decisively influences the effectiveness of the
office operatiomns). )

4

Question 9: Task Importance to Job (Supervisors)

Based upon youf supervisofy experience in your present
operations, what degree of importance would you assign
to each job activity that is appropriate for your

25
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Business Data Progfgﬁmers° Judgel the importance of

* each activity in regard to its contrlbutlon to,effective
operations in your office or firm.

Categories of the Response-Scale: Identical to those
of Question 8.

.

Question 10: Pdssible to Improve Procedures (Supervisors)

(Part 1) Based on your total experience &s a super-
visor of Business Data Programmers, do you feel that

for some of the work activities there could be a bettex
or more effective way of doing th\ activity? That 1is,
of the activities you checked K (in“Question 2), could

an improvement be made on the present way in which
Business Data Programmers typically perform an activity?

Response: Check mark for each task where procedures
could be improved.

(Part 2) For those activities checked as possible to
improve procedures, suggest the main way for improving
such .porocedures.

v

> .
“Categories of the Response Scale:

a. .« Provide a readable, ready-reference handboodk or
similar guide for use on' the job.
b. Expand, correct, or clarify the existing dlrectlves
. on the matter.
.c. Improve the content of formal school training on
the matter.,
- d. Provide research or special study for improving
the present procedures.
"e. I don't know how it might be improved, but I think
it can.
f. .Other {comments to be written in).

.

Question' 11: Poorly Performed Task (Supervisors)

(Part 1) Based on your total experience as a super-
5 visor of Business Data Programmers, do youﬁé*el that
. many Business Data Programmers perform certd@in of their
/ ) activitTes poorly- or unsatisfactorily, even after a
reasonable ‘amount of time on the job? That is, of the
activities checked (in Question 2), which ones are
» usually not done by experienced Business Data Programmers
.as well as they could be? This is not a rating of
individual programmers, but rather an indication of
activities which could be improved. under the right
c1rcumstances. 2 ,
b 4
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Response: Check mark for each task where performance
is generally unsatisfactory.

(Part 2} Eor those activities checked ds poorly per-
formed, suggest'the,main reason for such performance.

Categories of the Response Scale:

a. Lack of interest or poor attitude on the part of
Business Data Programmers.

b. 1Ineffective job training on, the matter, in formal

school training programs.

Business Ddta Programmers®are overburdened with _

- more important matters, and do not hgye time to °* __ - )

perform this activity propetly. - ) _

d. The activity is an extremely difficult oEE*ar~4-____________\‘~“

© *~ master. - ’

e. I don't know the reason, but I believe the general
performance by many Business Data Programmers is
poor or unsatisfactory.

f. Other (comments to be written in).

’

Q

Question 12: Learning Location (Workers)

From your total-experience as a Business Data Programmer

(with present and previous employers), judge where each ~
job activity should be learned. That is, where should ‘

a Business Data Programmer make the main effort to

learn what needs to be known about each activity?

Categories of the Response Scale: f

\ £

a. Prior to enrollment in a formal job trainin% program.

b., In a formal training program or school, before
regular employment in the job.

c. On site (such as by job experience after employment,
or on-the-job training).

- d. {Through pZior employment experlence in a related .
~ or lower entry occupation.
e. Other (comments to be written in). ) ) o

. f. There is nothing that new Business Data Programmers
“ . would need ‘to learn about the activity (such as

when it is notg,part of the job,,or there is nothing
of any real'sqggtance to learn).

Question 13: Learning Location (Supervisors) ;

From your total experience in employing and supervising
Business Data Programmers, judge where each job activity
should he learned ‘ .

K

Categories of the Response Scale: Identical to those
of Queetion 12. .

16 )
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These ‘questions, and asgociated response éategories,lare
repeated’ for the reader's convenience just prior to, their use

in the Appendix C tables, as well as in Tables 1 and 2 of the
body of this report. T
«

.

I

“Sampling Plan ¥ .

¢

qemplebed each question.

-

Mot all participating employees
There were two major groups of workers'and two major groups of
supervisors. One group of workers and supervisors were from
the states of Mississippi, Wisconsin, New Jersey, and Washington
(representing the south, north central, east, and west portibns
of the country).? The second group of workers and supervisors ‘-
were in the states of Ohio, Oklahoma, New Hampshire, and
California (representing a somawhat comparable group of employees

in the east central, wést central, east, and west portions of °.
e country). '

It was intended for the' Task Inventory Questionnaires to
be administered to 18 programmers and 12 supervisors in each of
ight participating states, sufficient “to allow for .some losgs

nd reduction as might normally be expected in a survey. Seven
-of the eight 'states were selected because of the existence of
vocational curriculum management centers which were key parts

of the National Network for Curriculum Co6rdination sponsored by
the U.S. Office of Education. 1In two instances an alteknate
state, affiliated with a.curriculum center, substituted in that
geographic area to administer the questionnaires.. Additionally,
the northeast area was expanded to include a second administer-
ing stdte vocational agéncy. States with' both very large and
very small populations were in each group. s

. f

Employment sites ranged from large metropolitan areas to.
small isolated communities, with the major emphasis upon metro-
politan areas. Business~enterprises ‘actually contacted and .used
vere essentially targets of opportunity. They wefte ones available -
and accessible to administrators in eath state, consistent insofar
as reasonably possible with the instructions for identifying
respondents and administering the questionnaires. Generally

employeés were contacted in several different cities and indus-
tries within. each state.

-
'

’To augment the number of available respondents in this
grouping, questionnaires from two workers and four supervisors
were included from the state of Ohio. These were from a differ-
ent metropolitan area than those generally included in the alter-
nate grouping of questionnaire respondents. - ’

2 /
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,employment in a wide range of situations an
-"is intended to enhance their capability of acqulrlng\satlsfactory
" gmployment experlence wherever oppor@unltleg and’ circumstances

& . ' . - o
4" *

Thrs dive*51ty of locations and industries, distributed
across major reglons of the country, was intended to approximate
a reasonable representation of the overall work. gituations in
which Business Data Programmers obtain emoloyment While the :
sampling of the ‘total population of programmers w§§ not strictly- B
controlled, ‘the, actual range of yariations included in the sur-
vey-should certainly lend assurahce of the data accuracy and
meaningfulness where some concensys did occur in the data.

~ H

S

The *ollowwna outllne lists the cuestlons _that emDLoyees
answered in each subgroUolna "\ . \ .ot
4 Vsl ) .
. R Questlons Included in Task Invend
’ tory Questionnaires, Llsted in

SequeﬁCe Answered by an Individual

“ .. . in that Group
7
Workers . . . . 3
Ql: Task Occurrence o -
Group 1 e Q3: " Frequency of Performance
’ 08: Imeortance)to Job N
N f
— Q6: Extent Task Is Part of' the -t
Group 2 o POSlthﬂ o
L Q12: Learnxhg Location
, . !
. ’ ) ' ] . q X } b
.Superv1sors‘ . . » * )

Q2% Task-Occﬁrrenca
: . Time to Qualify *

' Group 1 - ) 9: . Importance to Job
. T " Q10: Possible to Improve -Proce- )
v ) < dures .
: 1 ' ..
. , 02:", Task Occurrence . O .
- G 5 p Q4: Frequency of Performance, . :
Sroup < Ql3: Learning Location .

. : ’ ) Q0ll: Poorly ‘Performed Task
. ' ’ ’ ' Yi ¢
Grouang of four states to respond to each guestion was a
compromise solution for obtaining a broad representation of
work spttings, yet qemaln within the fres¢arch resources 0f this
project.’ Var&éd graphical and industry contextd wereldelib-
erately sough er than concentratlng upon some restricted
job market. The gpose of broad representatlon is to Secure
task informaﬁion' uch that training program- ‘decisiens mlght
better assure tha the trainees are effectiyely prepared for
g opportunltles.’ This

happen to occur for an 1nd1vidua1 . .
‘ . .- . . )
g . . . N . 1
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Such job mobility may not always be, the goal of a particular
training program, however. IR instances where schools or ) .
colleges intend to offer specialized training programs. that are :
targeted for particular employment situations, it might be more
appropriate to sample employees within a specific type of .
industry or in a lMmited geographical area. s

. . _ ; . .
v ) ExXcept for Worker @roup 2, all persons answered the guestions
only for those tasks each had checked on Question 1 &r 2 as part
¢ of -the job. This was done in attempting to reduce the respoﬁse .
time for each person ‘answering the questionnaires. (Note: 1In
. * less extensive administrations, it would be recommended thiat L
.t employees provide a response on every item to reduce opportunity
for recording error.) Questions 6 and 12 were to Be answered
for every task in the inventory by members of Wprker Groyp 2, to
permit Question. 6 to be administered as if no other job-relevance
questions were inwolved. All persons were iqurmed that if there »
- were any particular ifems they preferred not to answer, they
‘were certainly free to omit that item.

The zype and humber of questions assigned to each respondent
-group allowed each guestionnaire set to be completed in about —
three to four hougfs., This is far ,too lengthy for normal’ usage
) of Task Inventory Questionnaires. However, the various kinds of
task data were necessary for one of the purposes of the overall
resegrch program, i.e., the-identification of the fewest ques-~
. tions which accurately -detect relevant and critical training
\\\ neéds.® Such a determination should eventually permit future
' questionnaires for training purposes to be much briefer, The
data collécted do indicate that participants were patient with
th%g?resent version, and made an obvious effort to respond .,
ag€drately. This cooperation and effort are highly appreciated. -

. o

Network of State Agencies Providing Local Administiation'of
Questionnaires . ) , ) S
In addition to the participating employers and employees.

+ the success of this wide-scale data collection effort was due
in large measure to the conscientious activities of personrel
in several state agen¢ies. It was their mission to establish v
local contacts to secure the cooperation and response to S,
employers and employees. Each agency,accomplished this in the
manner most effective for a particular state, consistent with
general guidelines regarding the types ®f respondents needed.
) s «3 . , . @ . /

. . N

N r

5 *This identification is not jpart of the presert report of {
. . the occupational-survey. . l
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They admihistered the Task Inventory Questionnairesion a large
scale, in a.civilian and community context, and-in compliance
with the requirements of this study for full voluntary partici-
pation by each respondent. Appendix A acknowledges the respon-
sible participating agencies and key individuwals involved.’

Since their participation some individuals have become associated
with agéncies or positions differentiéggm‘these Citations.

.

Instructions to Supportiﬁg State/Aéencies ('

g
The 1nstructlons provided to guide data collection for this
study were: . —

Moderate-sized or large business coperations should be

sought. If the business is too small,. the data-gathering

effort becomes too time-consuming to bé worthwhile, althoucgh
--there is no restriction against using them.

At least three different employing £firms should be obtained,
preferakly as many-different employers as reasonable to

get. Try not to obtain all of the same type of business
firm. Generally, no more than: si% workers of a given job
type should be sought from any one employer. )
Inscofar as/oossible, try to get workers who have from two
to ten years of work experlence after gualifying in their
job area. That is, try to avoid those with very limited
or very extensive job experience. A predominance of older
workers wotld tend to providé unrealistic:job data upon
which tqQ base the tralnlqg needs of new workers..

. 4
Supervisors should preferably have jfour or more yearg.of
.experience supervising workers of the particular typ
involved in this study. To the extent possible, seek.
persons who have had experience superv151ng a number of

workers of- this type. .

For workers 1t was assumed .that some minimal amount of jOb
experiencé would be needed for.them to recognize and prov1de'

useful indications of perfdrmance requirements. However, exten- .

sivé experience probably leads to patterns of performance beyond
those for which pre- employmen& tralhing might be expected or is
likely to bccur the first few years on the job. Thus, competent
workers with about two to ten years of experlence in the otcupa-
tion seemed most desirable. For supervisors, the more rélevant
supervisory experience the better. It is their extensive back-
ground whlch should permit them to make useful ratings and judg-

N

ments. . .
- v >
26 ; :
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additional instructions also' were provided on handout sheets
f6r each agency. + is -important that inistrators of gQjes-
tionnaires .be well informed of the type oI\employees desired as
respondents, as well as how to handle a var ty of contingencies
that invardably arise. To assure this, key r resentatives of
each agency met with the project staff at The Ceater for
Vocational Education prior to contacting employer and workers.
At this one-day session, all were informed of the djrectiors &nd

. had an opportunity.to discuss individual concerns.

i -

"

\
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The Taskx Inventory Computer System Programs

The Task Inventory System (TIS) computer programs Wwere
designed specifically to produce descriptive summharies of the
response data for each guestion. They were desigmed in:a.modu-
lar fashion to permit ready applicability for processing data
from other task surveys that might be conducted in the future.
New glestions or response formats may be accommodated as
needed. The TIS is composed of three programs:

1. FILEUP - FILEUP reads raw data cards, scans for incon-
- * Sistencies, checks fgr card sequencing errors, and .
- \Kbuilds a raw data tape.file (MASTER). ' :

. . . @ .
2. SVCALC - SVCALC reads ,the MASTER file, calculates
. summary values for each task, and creates a summary
value tape file (SVFILE)."-

.

3. TABLES - TABLES reads the' SVFILE ‘and prints desired .
Data Summary Tables. (Tables 1-9 of Appendix C) : .
It does not, however, print out the task statement. '
The TIS has a capacity of 500 task items per job and can
be used to dnalyze data collected on a variety of question .
formats; including checkmarks for applicable tasks, interval and -

ordinal scales, single response options on pominal scales, and BRG
combinations of checkmarks and nominal scale options. Interval :
scales contain the option -of' including or excluding the 0 scale -

level in computing average responses, where 0 denotes that the
respondent does not perform the task. Thus, an average can be
computed for only those workers who actually have the task as .
part of their job. . . ) L

A set of valid codes for each guestion is utilized by-the
TIS to screen the gquestionnaire data for errors and inconsisten-
cies. Inconsistencies may occur when a respondent does not check
a; task as occurring (on Question 1 or 2), but does: respond on .
some subsequent question. Such inconsistencies result in the
nsertion of an invalfid code by the program for the particular

. . L - , . .

f

) . 1 | 3/‘ . , \
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task item and gquestion combination on which the inconsistehcy
occurs. A éim@lar procedure is incorporated in the program to
recodé missing data to a rissing dats code. As a result of
these 'screening devices, the program bases calculations on only
those responses present within the ranges ‘of valid codes.

The summary data  for each task item may consist of:

Measures of central tendency or average responses.
(means, median&, modes) . "« . .

Measures of response.dispersion (standard deviations,
guartile deviations). .

<

Percentage of category use. <

’

Percentage of use of a specified scale range.
Frequency distributions of reséonses on a scale, and
Job totals. '
Scale differences between subgroups of fespondents,.
such as job types within an occupational area or dis-
tinct types of respondents within one job type.

7. Number of persons responding to the question.
Ps . . ¢ ¢ .
In the data reported -in Appendix C there are 134 columns of
summary information given for each task. These data are grouped
into seven tables to Print-out related kinds of task information:
" Table 1: Task Occurrence (10- columns of data)
Table 2: "Task Importance (22 columng) . ,
Table 3: Extent.Task Is Part of the Job (13 columns)
Table 4: Frequency. of Task Performance (27 columns)
Table 5: Time to Qualify (14 columns)
Table 6: Learning Locatioh (26 columns)
Table 7: Sppervisor Suggestions (22 columns) ‘

»
. v

ments of new studies. . s e ;
AR . .
) . .-‘ . - . ) , . .

Other reporting formats may be pfograﬁmeé to fit special require-

e
-
.

Characteristids of Respondents
— , s

,

Backgroupd data’'were gathered from workers (Business Data
Programmers) pn five issues: (a) ,present job title, (b)'type of
business in which employed, (c) primary séurce of training for
the “job, (d) vears of experience in present job, “and (e),years

of experience in thé occupational field. Supervisors provided

9




background data on: (a) present job title and (b) type of
business. Four additional pieces of background information
were to be provided by the state agencies supporting this
-study:. (a) specific type of business operation, (b) relative
size of business, (c) relative city size, and (d) time required
to complete each questionnaire. . A summary of available back-
ground data for Business Data Programmersxis\grovided in L
Appernidix B, "~ : ’ :

It can be noted in Table B-1 that programmers with job
titles of Businels Data Programmers and Senior Programmers i
accounted for 43% of the workers responding to the questiennaire. -
The variability of local job titles tends to mask the actual pPOS i=
tion held, since titles of programmers apparently may range

from Computer Programmer to Programmer/Analyst, even though they

actually fulfill the defined role of Business Data Programmer.
Additional titles written in by 17% of the workers included such
Job labels as Management Information Specialist 11, Programmer
I1L, Programmer/Analyst II, and Programmer-QOperator.

Thirty-one percent of the supervisors gave Data Processing
Manager as their job title, with a wide variety of other titles
accounting for the balance; including 36% giving write-in job »
titles of Supervisor of Systems Procedures, Manager of System
Services, Manager of Systems and Programming, Supervising
Programmer/Analyst, Supervisor of Systems and Maintenance Pro-
gramming, Data Processing Manager, Development Group Supervisor,
Director of Linear Prograsming, tianagement -Information Systems
Supervisor, Assistant Director for -Applications of Computer
Center, Customer Support Manager, and Systems ProjegF,Manager.

With respect to the type of business in which empiloyed
(Table B-2), non-federal government (other ,than education) “was.___
the most frequent category selected by both programmers and

(3

¥ - )
"The background data were collected for the research -purposes
of this stupdy only and do not necessdrily meet the needs of other
job analysis studies, such as those specified by the d@raft guide-
lines of the Equal Employmen% Opportunity Coordinating Council
(1974) for employment test validation, or those cited in the ' -,
APA/AERA/NCME (1974) standards for reporting the sample and condi-
tions influencing test validity|studies. Agencies desiring toé
adapt these data categories or this methodology to local condi-
tions are caytioned of the need| to collect background informatioh
in conformanze with appropriate reguirements. '
.. . t .

[ e

*All background percentages are based on the total number

o% workers or supervisors in the sample. .o . .
. } »

s
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Jdistributing, d@nd service industry (computer bureau).

2

L
« . (& , )

supervf!brs (28% and 22%, respectively). hucation ranked second
in frequency of selectioen by both groups (workers 18% and super-
visors 21%). Manufacturing ‘ranked a close third, with 13% of"

the workers and 206t of the supervisors. The balance generally
were distributed across 10 of the remalnlng 15 listed business
optlons. However, write-in statements o%f programmers did include
such business variations as data processing center (or service),
statistical publishing, electronics manufacturer, and news media.
Supervisors wrote in such additional business services as public
port, computer manufacturer, newspaper publishers, wholesale

v

) Programmers received their training to qualify for the occu-
pation (Table B-3) predomimantly through self-learning on-the-job
(26%); employer training.programs  (19%).; private business, trade,
or technical school (13%); or through a technical institute or
college (12%). These figures are not fully representative of
the primary training source for programmers, as a number of
respondents (10%) marked more than one training category.

Multiple responses were not tallied in this study, although they
tended to be combindtions of employer training programs, on-the-
job self-learning, technlcal institutes, and a mixture of five

other training sources. o X

The programmers varied in the number of years-of job experi-
ence in their present jobs from.less than one year to 18 years,
the ‘average being 3.0 years (Table B-4)." Total years of indi-
vidual experience in the computer programming occupational field
ranged from one year to,35 years. The average number of total
years of related occupatlonal experience was 5.4 years.

Classifications by state agencies, though far from beind
fully available, did provide,some indication that the specific
types of business operatlons included in the survey were pre-

‘ dominately business firms ith supportive computer operations .
and university computer services. These represent 32% of the
total sample of worker and supervisor respondents, and‘62% of
those reported by the state agencies. Respondents were drawn
prlmarily from large business operations (48% of those reported),
with some 18% représentatlon from small-sized operations. City
size c¢lassifications indicate that the largest percentage of
_respondents’ (73%) were drawn from reasonably large metropolitan
areas as opposed to moderateqsized or smaller cities remote from
a larde metropolikan area.” These data are reﬁb?ted in Tgble

B-5. \ ] &

, "RESULTS

'

-

-
- »
r . »

The survey results are F&esented in two forms."First, the

survey data .on task relevance -are presented in highly summarized
and abbreylated form in Table, 1. Second, a detailed presentation

12
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of all survey task data 1is provided in Appendix C for those
readefs wishing td use specific data values. Necessary inter-

T ive information for Table 1 is presented just prior to

the det of tabled data. Task statements are located with Table
1 and in appendix D. Since Quesfion 2 was administered to both
groudps of supervisors, summaries of superbisor judgments‘on task
occurrence represent a ‘composite of both groups.

Review of the completed questionnaires prior to keypunching
of the data caused the rejection of returns from 10 Workers and
12 supervisors. Such rejections were pased on major obvious
failures. of respondents to follow the questionnaire.directions.
2 number of supervisors rated the job of sppervisor instead of
the workers' job. some respondents appeared not to ‘have under-
stood thé rating procedure at all, with highly inconsistent and
incomplete responses. A- few chose not to complete the gquestion-
naires after making a -start.

an additional 10 worker questionnaires and Byne supervisor
'questionnaires were alsd not used, to reduce the analysis to the
‘intended 60 workers and 40 supervisors for each of the two
administration groups.- These selections were made by eliminating
the less complete and less accurate questionnaires, such’ as
evidenced by (a) the background sheet indicating a possibly in=
appropriate job title (e.g., Systems Analyst, Scientific Data
Programmer, Junior Programmer oF Coder) and substantiated by the
task response pattern, (b) using mahy multiple responses to task
guestions (which were not usable by the computer routine),
(c) answering nearly all tasks without a pattern o
ination, Or (@) not answering some of the task guestioens at all.
Since this study was not investdigating the merits of the task .-
inventory questionnaire method itself, hut rather trying to ’
establish a-useful data base for mekingd grainﬁng selections,” -
guestionnaires W ) etrach. from the validity of ‘that’
data base were elimiiated. : r, this was only" possible
within the constrain;g/gj(setaining,retunns from 40 supervisors
and 60 worfers per group. ' o ' '

On ;ne average, each programmer in Group 1 narked 115 tasks
on Questiorn_.l as performed by them. ‘Group 2 programmers each
indicated' an average of 153 tasks as part of their job, at a
level of 2 or higher on Question- 6. Supervisors in Group 1
marked .an average of 167 tasks to be performed by their program-
mers; with 164 tasks marked- by the, second group oflsuperviSors
on Question 2. These figures compare with 313 pdtfentiall .
relevant tasks of Business Data Programmers, after omittf%g 161
of the 474 listed tasks as not being a parkt of the occupation
for training purposes (see next section). Apparently, a person
in any one programmer position perforfys less than half of the
tasks that might be relevant across the entire occupation.

In Table 1 and in Appendix D the tasks are organized within
12 arbitrary duty areas, as on the original questionnaires.

- .




]

///f~?he duty labels are merely a convenience for providing some .
functional structure to the, entire listing of potential job
. tasks, 1ntended to provide some work context in which to inter-

pret the task statements. .

These duty labels unfortunately resulted in some misunder-
standing. A few raters omitted whole duty listings, apparently
! because the duty label itself did not seem appropriate for them,
without checking whether individual tasks within a listing
might be relevant. For instance, Duties A, B, C, and D all
were labeled as "supervising" .duties. Occasionally, if some
worker did not feel any supervisory duties were performed these
sections might be skipped altogether without readlng the task ¢

_statements

/ . Since the duty categories were established arbitrarily in

‘ the first place, it would be our recommendation for future
guestionnaires that duties not be based .on functions that might
be construed as limited to particular types of employees in an
occupational fleld Another recommendation would be to  hove
some hagh1y relevint tasks up near the beginning of the task
listing in Task Inventory Questionnaires,, instead of startlng -
off with more than 100 supervisory-oriented tasks. -.This would
give workers a clearer idea that the task list pertains to®thém,
and may help prevent some supervisors from thlnklng erroneously

* that they are to be. rating their own job as supervisor insteaqd

Qf the’ workers.!' job. .

? . - -
.
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Abbreviated Summary of Task Relevance Data

L 3 . .
Table 1 includes those task.questions that suggest the

extent to which each taik is relevant to the job of Business
"Data Programmers.: To eliminate obviously questionable informa—

' tgion, . two editing operations were applied to the data prior to .
greoarldg the summary.

1]

The original task listing contained 474 task.statements. A
Wwith the data from this survey, 161 tasks were identified as '
of low relevance and apparently not a part of 'the job of Busi-
ness Data Programmer. A task was considered irrelevant and
excluded from the data summary when less than 10% of the Business ,
Data. Programmers indicated that they performed it or less than °
10% of the supervisors indicated" tkat Business Data Programmers
should perform the task. The tables in Appendix C contaln in-
formation about these 161 omitted tasks, and Appendix D. contains

* the identifying statement fox each such-task. The remaining 313 -,

of the 474 llsted tasks are presentéd in the’ summary table. -

A second set of 1tems, involving speylflc summary data,
were removed when either -the distribution of responses to a
question was very scattered, or very few people responded to a
question.- These occurrences_fEnder any summary statistic very
unstable. Because the tasks omitted were determlned very o

26

Qo i S .
’ u RIS




conservatively, some of the summary items included may.be suffi-"
cient%y unstable to merit further study. The specific basis.for
deleting summary items is described in the-next section.

. N ' p

€

Interpretation Guide for Table 1

'Y AY
Table 1 contains the data summaries pertaining to varying
degrees of job relevance for 313 tasks of Business Data Program-
mers. Task numbers in Table.l are the same as the original
numbers assigned in the Task Inventory Questionnaires.

It should be kept in .mind, while eiamining these task data,
that tasks vary in the extent to which they are part of the over-
all job of Business Data Programmers. Some are only peripheral
work activities, more relevant to other related occupations
within the .overall field of data processing. Their degree of
relevance or job importance are not necessarily an index of
their need for pre-employment training.

The summary data are reported through the use of percentages,
averages (means), and category labels. Percentages are used to
‘report responses to Questions 1, 2, and 6. Averages are used
for responses to Questions 6, 8, and 9. For Questidns 8 and ' '
9 these averages reflect only those answers given by individuals
who identified a task as part of the job (per Question 1 or 2).°
Averages for Question 6 include responses that the task is not

, & part of. the job (scale level 0), with an aéditional summary
‘column to show what percentage of programmers rated each task
as at least a "substantial" part of their job (i.e., used scale .
levels 4, 5, 6, or 7).  Abbreviated frequency statements are . !
-used to label summary (median) responses® to Questions 3 and 4,

2

®Summary labels. were assigned on the basis‘'of median
response averages on the seven-point scale which was used +te— '
rate frequency of performance. The method used for converting
med;7n values to sumpary labels is showh below:
' . b4

"Fréquency" Scale - ’ Range wof Summary Labels for -

Category Median Values Medians in the Range

Have done, but dop't
normally” do

1.0 -.1.5 Possible e
Less than once a year 1.6 - 2.5 ) Seldom o
Once a year ., © 2.6 - 3.5 Yearly P
Oqge a mon'th © 3.6 - 4.5 Monthly AR '
Orice a week . . 4.6 - 5.5 © ' Weekly T
Once a day . o 2.6 - 6.5 Daily \ T
Several times each work.day 6.6 - 7.0 Qaily'+




PR S AR N TIPS L o

N

1 Data reported in the first four columns of Table 1 (Questions

1'%, 2, andé 6) include all responses. Data reported in the last

four colunmns f{Questions 8, 9,3, and 4) omit any item which:

(a) has been answered by fewer than 10% of the workers or super-

visors in a group, or (b) had a-distribution of responses which .
was so widely scattered as to make an average ‘completely meanlng-

less. An item of task information which has been ‘omitted is ’
denoted in the Table by a dash entry. .

wt

3

To facilitate the interpretation of Table 1, the reéponse .
scales. for ‘Questions 3, 4, 6, 8, and 9 are repeated here to
provide the reader a quick reference while examining the data. ‘
Number values in front of each scale category were those assigned
for computing.averages, and correspond to summary values reported
in Table 1. . . .

Questions 3 (workers) and 4 (Supervisors): Frequency of
Performance .

Once a day.
‘Several times each work day.

L4

v

1 = Have done, but don't normally do.
2 = Less than once a year.
3 Once a year. on the average
4 Once a month. ) 'y over the last
5 Once a week. several months
6
-7

’

Cutoff p01nts for deletion of scattered responses were - .
determined on the basis of the number of responses and the num-
ber of intervals on the answer scales. Questions 8 and 9 were
edited through the use of cutoff points based on standard .
deviations. Responses to these questions were deleted when their
standard deviations were greater than 0.85 and 0.93, respectively.
These cutoff values were considered quite generous and conserva-
tive, eliminating ‘only the most obviously unstable data.

.

Questions 3 and 4 were edited through the use of the quar-
tile deviation (half of the number of scale units over which the
middle 50% of answers occur). Labels were deleted when these i -

"quartile deviations were greater than 1.75 and. 1.84 for Questions

.3 and 4, respectlvely '

-

‘

Drov1d1ng 'the ba51é for these Values was a section in Downle
and Heath (1959, pp. 47-51) on the interpretation of standard §
deviations (s) and their relation to range jof interval scales.
Conversion to quartile deviations YQ) was based won the constant
relationship between_Q and s for normally dlstrlbuted data, , .
Q = .6745 s. 7

37 - _ .
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3 . "
Question 6 ‘(Workers): Extent .Task Is Part of the Position

_ ) 0 = Definitely not a part of my ‘'job.
" 1 = Unhder unusual c1rcumstances may be a minor part
« of my jOb
2'= (Not defined). :
3 = (Not defined) )
4 = A substantial part of my job.
5 = (Not defined). . y
6 = (Not defined).. ' O
7 ='A most 31gn1f1can part of my jOb '
v . “\
Questions 8 (Workers) and 9 (Supervisors): Task Importance .
-~ to Job . ) < o

1 = Low 1mportance (relatlvely unlmportant part of the
job) ,

2 = Moderate importance (important but not esseqtlal).
. 3 = High importance (essential part of the job that
decisively influences the eLfect1Veness of the
office operatlons) _ . ~
’ » - " {
t 3 ’ -
R ? . - -
" =~ ~—— ¢
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-~ " ,.
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Frequency of Use of Scale Categories . ) P

It is of interest to note the "extent to’which each of the )
scale categories on the questions of the Task Inventory Question- .
\naires were used. Table 2 provides an overall tglly of these
responses. :*There seemed to be a guite reasonable distribution”
of category usage, with some emphas;s on those which- mlght " .
roglcally be expected. . o ) .
. ) Ct partwcular notice is .the-use of the four undeflned scale
*  lewéls on Question 6, Extent Task ,Is Part of the Job. Undefined ’ -
leyels 2;-3, 5, and 6 together’ accounted for 47% of all® seven
response lévels beygnd the "0" ("not a part ‘0f the job") level.
Though the major portion of these was accounted far by levels 2~
and 3, the results help allay concern that workers would,not
Lnderstand or use scale levels which were not deFlned in some
Staterent forn. - - : s,

2
. . . .

Consistency znd Interralationships of Task Questigns
Each of the groups of 60 programmers. and 40 .supervisoxs -
;answering a tasx®‘question were divided alternately into two
- - subgroups ‘of 30 programmers and 20 supervisors each. , These
suhgroups\o‘ respondents were then used gto recompute avérage
responses for ‘each task question. This permitted a comparison
.to be mace>of how consistent were the average answers for a N
guestion, by relating those given by one half of the respbndents‘
\ - to those given by the other half of respondents: Table 3 lists

the product—-moment correlatlons obtaingd between subgroups-for ..
Questions ! through 11, and for training categories within .
Questions 10 through 13 The correlation$ were calculated - .
;.. -across all’ 474 listed tasks, even though 161 were subsequently '
considered tp be of low relevance to the occupatlon. .

. . *Where a question called for an answer to be given for each
C + task, it Will be noted that the, subgroups prov1deg hlghly con- -

. sistent answers. Where the respondents were to provide answers . .
: only for tasks marked &s part of the jcb, the correlations ., .
declined sharply. 1In,these instances many task averages were

'based on fewer respondents than when all were required to mark

an answer. _ o .
. Such apparent instability, however, i's somewhat mlsleadlng -
N ) Many of the tasks were not highly relevant to the occupation of . .. =,

Business Data Programmer,. These contributed considerable '
i 1nstab111ty to average vallues computed on a task question,
‘ oecause so few’ratlngs entered into their computatiens
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4 - - +Table 2 ’
; Distribution of Individuwal Responses*
< on Each Task Question
— : — 50 20
Response Categories Programmers Supervisors
Occurrence of Task -
) (Questions 1 and 2) o
‘Ta'sk Not Performed: * ) - |
Group 1 T ~ .
(Programmers Answering : NI ,
Questions 1-3-8) 21,542
(Supervisors Answering - :
“Questions 2-7-9-10) - : . 12,268 *
Group 2. ’ ‘ .
(Suoerv1sors Answering
Questions 2-4-13-11) . 12,408 .
Frequency of Task Performance
(Questlons 3 and 4) ,
Ereqneicy‘Categorles , §**
Rot Normal, But Have Done . . 283 . % 830
'~ Less Than Once. .per Year - ' . 252 . 299
Once per Year: . 5 <. 1,311 893
‘Once per Month . o 2,707 2,127.
Once per Week : . I,443 1,119,
Once per Day ST . 490 579
Several fTimes Daily .« .. : ’ *" 288 620
\ =~ — - - -
= -t Extent Task Is.Part of the Job .
) . (Questiop 6)2 .
Extent Categories:. I : :
Not a Part of Job ‘ 15,527 .
Minor Part . 3,136 -
2 " ) ) 2,525
'3 T .. 2,216 . -
Substantial Part ) ) 2,070 _ - -
5 ‘e : 673 -
6 . .. 645
Most Significant Part .’ 977 o
2 . 2t -
\ T o
- . ) P2 \ A
(5 -
: \ N
hS 2




; ’ . ’
Table 2-continued.. . . ! 0 27 )
. . 60 40
Response Categoriee‘ -, - Brogrammers Supervisors -
. 2 r . - N ) -
. Tlme to Qualify
) "(Question 7) v :
° On the—Job Qualification Time»Categories: c . -
-~ ~  Never Necessary v 105 . N
Beyond 3 Years on°Job : - ‘ - 285 7 . ‘
Within lst 3 Years . o : 1,151
Within 1lst Year . ) .. 1,524
. Within 1lst 6 Months: . i . K g 1,294
- .Within 1lst 3 Months ‘ T 1,205 °
Within lst Month . ' . 871
' Within lst Week _ L 214«
Task Importance to'the Job
(Questions 8 and 9)
Importance Categories:
Low (relatively unimportant) . 1,302 1,415
Moderate (important, but not - U .
essentlal) - 2,790 2,783 -
High (essential) ' 2,172 2,423
i Supervisor Suggestions
. (Questions- 10 and 11) . ‘
P0551b1e to Improve Task' Procedures 1,416 3
Means for Improvemént of’ Task Procedures. /
Handbook or Other Job Gulde 222
N Improve Directiveés ' ‘ 160
Improve Training Cohtent : . ’ . 565
Research, or Spec1a1 Study 264
Don't Know . 83 &
~ - Qther 44 ’
o Not Marked, or Unusable ‘'Response 78
-Poorly Performed Tasks , 765
Reasons for Unsatisfactdory Task Performance:
Lack ,0f Interest or Poor Attitude 201
. " Ineffective Training Programs - : 217
Have More Important Matters To Do 149 -
Extremely Difficult to Master 122
Don't Know : Ce . - 44. b
< Other . - - . % 21
g * ° Not Marked, or Unusable Response . ) . e ll ¢
* - - M ~‘Q
’ o SN - T .
i T 1 /o . ”




. -,
, “,
éable-z-contiﬁued .
r : .
. S ., . ) . 60 40
i Response Categories - Programmers Supervisors
Learning Locatien
, (Questions 122 ang 13)
Location Categories : g .
Prior .to Training . 145 119
In Formal Training Program 7,702 2,509
On the Job Site, After Employment 9,423 2,602
Experience in Related or Entry
Occupation 2,686 875"
: Other 2 2
Nothing to Learn 7,422 245
" . Not Marked, or Unusagzg—gggggggg‘—_—__—I7560 200

O

®Questions 6 and 12 were to be answered for all listed tasks;
hence, the large frequency of answers that a task is "not part
of the job" or there is "nothing to learn."” Workers answering
Questions 6 and 12 were not asked first_to check tasks on Ques-
tion 1. _In Question 12 this irterpretation is confounded with a
possible intent to note actual job tasks which in fact require
no special learning.

‘ . " ' ) 65\




' Table 3
Inter-Group Correlations for Each Task Question -
. ° Correlation
\ Task Question and Type of . Over All“
Average Value Used ' ' : Listed Tasks
7 . .
Question 1: Occurrence* - .94 g
(percent of workers checking task)
3 - L .
Question 2: Occurrence* ’ .93
" (percent of supervisors checking task)
Quesfion 3: Freguency . .59
(worker medians) * '

~Question 4: Freguency .45
(supervisor medians)

_ Question 6: Part of Job* ) .93
/} (workex means). .

.Question 7: Time to Qualify .56 /
(superv1sor medians) -
Question 8: Job Importance ' - .50
(worker means) <!

Question 9: Job Importance . .49 )
(s@?ervisor means.) .
Question 10: (Procedure Improvement N .59 |
(percent of supervisors checking task)
"y .. LN o

Questidon lg ning Content \ .20
(percent superv sors suggestxng training) f\
Question 1ll: Poorly Performed C -”L\ ‘e ) ,.56
(percent 'of supervisors checking task) .

- . Question 11: Tralnlng Reason .17

, (percent of superv1sors 5uggesting tralnlng)
Question 12: School Locatlon* .82
(Percent of workers suggesting school learning)
Questioh 12: Job Location* D." .80 - .
(percent of workers.sugdegting_op-job learning) ~ .
. > , . .
75 ~
’ . l} B ‘ LIS
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Table 3-continued ' .. )
. ‘ . « Correlation
Task Question and Type of - R ) Over All
Average Value Used N T Listed Tasks
v \ -
Question 13: School Locatio : - .45
(percent of supervisors sudgesting school : }
learning) NS . ‘
. E] ) . ]
+ , Question 13: Job Location : . .38
(percent of supérvisors suggesting on-job .
learning) -~ J
i v
Al
v : .
. N \ s
* /
) . —~
. ) - .
- .r'
. . . v :
*Note that Questions 1, 2,° 6, and 12 called.for answers E

to be given for each-listed task. -'The other questions did not,
and averages were computed for each task only on the basis of

]

persons actually responding. . \ .

v

M *

- '
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Response consistency of. another sor /yas also examine
This pertained to the relatlonshlp of thi% occupational su
to the resylts achieved in the earlier study of the data
processing occupational area (Borcher & Joyner, 1973).

There were 345_data processiné’tasks that were completely
identical in the two studies. The percent :of workers checking .
tasks performed were compared between studies by use of product-
moment correlations.

On these 345 tasks, Question 1 correlated .83 with comparable
resylts on the earller study. This would seem highly consistent,
parkticularly since the first study obtalned worker data from

‘only one metropolltan area.
/

Questlon 6, Extent Task Is Part of the Position, also
yields percentage values which can be compared with Question 1
and with the earlier study. Using the value of the percent of
workers rating a task at a level of 4 ("substantial part of the

“job") or higher, Question 6 correlated .72 with the earlier

study. .

Thus, the occupational survey results on Task Occurrence
appear to be reasenably stable and consistent bétween‘ETfferent
sets of respondents. This result is 1n agreement with many L
studies on the methodology that have been conducted by the U.S%
Air Force in their military job context. Group averages on
survey data can provide reliable information, even though the
responses of individual ,workers might be far more inconsistent.

. b »

On the matter of the extent to which each task question
relates to other task questions, product-moment correlations
were computed between variQus pairs of questions. These scale
intercorrelations are c1ted in Table 4, with the caution to the
reader that they permit enly very tentative interpretations.
Scales were not fully comparable in terms of their underlying
dimensions, with percentages sometimes correlated with medians.
Additionally, the correlations werg computed across all 474
listed tasks, and many less relevajt tdsks entered into the
figures. .Thus, ,the correlations would tend to be minimum esti-
mates of these 1nterrelat10nsh1ps ‘

]

Table 4 shows the intercorrelations separately for the two

halves of the survey data, excluding Questions 12 and 13 which

[}

. did not lend themselves to comparisons with other scales. Stabil-

ity of these relationships might be inferred by the extent to
which these two subgroups of nespondents produced nearly identi-
cal inter-scale corr¥elations. It is apparent that Questions 1,
2, and 6 (Task Occurrence and Part of the Job) were .all highly
interrelated, but not completely so. Task Frequency (Questions

¢ 3 and 4), Time to Qualify (Question 7), and Job Importance ,

-
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a

(Questions 8 and 9) were moderately related to several other
scales, though the more important tasks did tend to be- those
performed more eften by a worker and which have shorter time
- periods of job experience before supervisors expect competent
performance. The percentages of supervisors checking tasks on
Questions 10 and 11 were corrélated positively with some other
scales, but the meaningfulness of tHe relationships is uncertain.
One half of the supervisor groups provided trivial or no
relationship between either Question 4 or Question’'7 and measures
of Job Importance (Questions 8 and 9) and. Problem Tasks_ (Ques-
tions 10 and 11). The other half of the supervisors did not
pport the lack of correlation with Job Importance, however.
R This may suggest that some moderate relationship may exist if
larger numbers of respondents were used. e :

“Where there were comparable task questions between workers
and supervisors, there were Jmnixed results, Questions 1 and 2
(Task Occurrence) showed considerable relationship between
average answers of workers and supervisors. However, here
was only a small to moderate relationship between Questions 3
and 4 (Frequency for ‘Performance), and between Questions 8 and
9 (Job Importance). This might indicate that supervisors are
not highly aware of what programmers actually do, or ‘that'the
~job assignments are sufficiently diverse (from one employers to
the next) to inhibit concensus. .

IMPLICATIONS OF -FINDINGS

¢

VA o . . .
The tables of data in Appendix C provide a wealth of pro-

vocative informatipn, depending on the peeds and interests of
“the reader. N . ot

Worker-Supervisor Differences . ., .
. 4
Tables C-1, C-2, and C-4 contain a column-showing the
difference of average responses between workers and supervisors
. on quastions of Task Occurrence, Job’ Importance, and Frequency
of Performance. When there is a large discrepancy between the
two groups, this suggests where there may be real differences
in perceptions and expectations. Such differences warrant further
examination to establish the reason for each deviation and its
qeaningfulness for curriculum purposes.

On Table C-1 it can be noted that there was a very large
number of tasks (105) where the percentdges of respondents
checking the task differed by at®least 20% betweeh workers and
supervisors. These were overwhelmingly indicative that super-
visor. expectations for the typical programmer were higher than

P . s
.

«
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actual performance of indjividual programmers. ~Of these 105
tasks, 30 differed by as much as 30% and two of these (Tasks 99

and 106) differed by more than 40%. A full 60% of the discrepant .
tasks were ones that had been grouped within the Tbur'super- ’
visory duties (&,°B, C, and D).  On about one-third of these tasks

Wwithin Duties A-D there were also a large number of procedural
improvement suggestions (Question 10) on the need for procedural
handbooks or for improvgd training content.

In the opposite direction of response differences there were
- five instances (Tasks® 182, 196, 197, 201, and 228; all within {
Duty F, "Operating ADP Equipment") where far more programmers o
did the task than there were supervisors saying it should be \\
done (Questions 1-2 differences of 20% or greater). Only Duties
F and I contained tasks on which more programmers noted perform-
ance than did supervisors by a percentage difference of 10% or
more. .

r

Table C-1 also lists the differenceg in responses to
Question 1 and 6, where different groups ®f workers answered each
question. These questions, howgver.,, are not directly comparable.
It had been assumed that the "O" rating on Question 6 would be
the same as’ not.checking a task on Question 1. This turned oyt
to be an oversimplified inteigretation of the scale usage on
Question 6. Appaxently workers tended to use scale levels of
1, 2, and even 3 on Question 6 to anticipate tasks they might
be called upon to perform.

L )
.
“

' There are 89 tasks on Table C-4, Frequency of Performance,
for which a worker-supervisor difference in average rating was as
large as 1.5 scale units or greater. All but 23 of these differ-
ences can be attributed to the fact that few ratings entered into
their averages, since only 23 of these tasks are included in the
Table 1 list.of the more job-relevankt tasks. Thus, caution in
using task data must be exercised whenever there are very few
workers or supervisors providing that data for a task.

14

In examining Table C-3, it can be noted that 6nly one of
these 23 job-relevant tasks (Task 367) was any substantive part
of the occupational work, achieving a Question 6 rating greater

. than 1.5. Twelve of these 23 tasks were within-Duty F, "Operat-
ing ADP Equipment."- They tended to have supervisor expectations
of more frequent performance than workers reported, such as
datly expectations as opposed to monthly performance. This >
exemplifies a possible use by superzi§ors of the "daily!" fre-
quency to imply a task ghould bé done "as necessary." 1In this
instance, the apparent difference between workers and super-
visongyay not be a real difference in job perceptions. The | -

ing 11 tasks were in Duties G, I, and L, with eight being
Duty I, "Programming Computers." Discrepencies here were .of
different nature, being typified by.a supervisor tendency to-

te these tasks as "normalLy~not\Q923L;Eét might do them."
-




- A} - > 14

~— Only one job-relevant taskX exhibited a worker- -supervisor
difference of 1.0 scale units or greater on Questions 8 and 9,
Job Importance. This was Task' 227, "Select and mount dlSkS,m
which supervisors rated as much more 1mportant than did workers.
All other differences of at. least 1.0 that are cited on Table
C-2 can be attributed to instability of averages computed from
too few respondents. That is, they occurred on tasks of least
relevance to the occupation. . b

Minor deviations should be ignored. »The margin of measure-

ment error is such that the data can only indicate tendencies,
not precise measures. However, when large numbers of respondents
generally agree, ,amd when group differences are reasonably i}
large, these task data can be quite 1nformat1ve/7nd meaningful. f

'

Some Clues Regarding Need for Training
The data need flirther analysis and interpretation in. order -

to be used effectively in resolving curriculum issues. The : P

obvious first step would be to eliminate from further training ° .

consideration those tasks which are not of some minimal relevance

.to the occupatlon. This was done to produce the task listing in

Table 1, using information 6n what proportion of workers deo and:
should -perform a task. While us€ful to reduce the size .0f the
total list, the results may mask some issues that could have
meaning for some purposes. Thus, Table 1 omits Tasks 96, 97,
99, and 121 because few workers da them, yet 40 to 50% of, the ]
supervisors said they should be done. These four tasks pértaln -
to the evaluatlng and superv151ng of programmlng personnel - ;

Examination of the Appendix C. déta on the remaining tasks
in Table 1. can .provide "a variety of clues as to whether or not
Ve
each task warrants training. In some instances there may- be
unresolved dlfferences and conflicts in the several data sum-
maries. These raise questions of why are there such differences,
and what do they imply for. curriculum planning or other purposes?
Additional attention then needs to be focused on these targeted
issues, with perhaps some other information being necessary
before such issues can be resolved. The advantage of the present
data is that they may help focus and direct this attention.
/ /
Three tasks are used below to illustrate some 0of the
clues "that might be obtained from the data. '
 Zask) 389, "Recommend corrctions of (sic) modifications .
to systenf," is rated as a highly relevant part of the job, .pez- ;’/’f_,#--
formed fairly often by many workers and is impoitant to the job.
On examining Tables C-5 and C-6, however, the task is one that - N
can take a ﬁelatlvely long time to learn en the jo® and neither
workers nor supervisors suggest that the task should be learned
primarily-in school. In fact, both groups lean.heavily on work
experience as the basis for acquiring the task skitl. Y

73 —a * ’ . . . .. -
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. ‘- Two other common tasks are Tasks 298 "Analyze cote dumps, .
© ", _evaluaté and recommend solutions," and 318 "Debug prsgrams " -
" -In both cases, the majorlty of workers and - superV1sors agree . -
that_theg  skiils should be, ‘learned primarily in schogl prior to
S~ employment. Table C-7 1nd1cates, however,. that ex1$t1ng train-

) ing'on these matters may. not be §uffic1ently efFecﬁlye At
least‘30” of the supervisors on Question 10 indicated that im-
)r provement in procedures wé&s neeued For both tasks, with improve-

" gwent of the céntent of formal training suggested as the appro-
priate means for accompl;shlng this chdnge in work performance
.This.recommendation ‘is supported,for Task 2987 by superv1sors
i on Qiyrion 11, with. 18% indicating. that the’task is poorly per-
S ‘orme #'by Business Data Programmers pr;mar; y because of ‘ineffec-
] tive school training programs. Poor perférmance of Task 318 was
< . ' aleo sgpewhat indicated, but criticism of existing schobl train-
) ~ing wa$' not nearly so intense as for Task 298. -

L 4
- -

ot

For 1nteroretlnc Questzons -10 ang 11 in Taﬂie C-7, it 1is T
,.Lsually meaningful te.examine tas<S¢where 10% or more of the ) ‘
uperv1sors mark them as, problem aneas. Sgnce natlngs on thése -
two questions are* ﬂot called for’ gn every task a supervisor says i’
‘1s ]Ob relevant, when 10 or 20% of them-8o check -2 particular .
,///task NI ceneraTLy would be 1nd1cat1ve of a problem area, It
may or may not suggest a tralnlng concern, however. The methods
0%’ reasons suggested by supérvisors need to’ be examined for

.. Clues of what is the aature of. the problem.- In* doing this, dift'is ' T
“useful tov acknowledge that: “"training" is the typical suggestion
»  of how to alleviate a problem. When alternatlve suggestlons e
. ] recelve a proportlonater ngh use, even:' thpugh they are . A

g o sugdest by. few
* - theSe alternaté sug
warrant attentlon

sq ervisbdrs than those sdggesting training,
stions are c‘ en ou1te meaningful and

NS o C
L < ’ ' .

of tne 313 ,tasks 1TSted in Table l superv1sor answers to
,Question 7 (T;me to Qualify) indicate €Hat they expect workérs .
€i~ "~ to be able tg” competently perform orily about half of them within o
thé first six months or so' on the job. There are- but°34 of ¢he -
" tasks tHat are expected to beswell performed by the first month
" or soe Early co etency is particularly expected for tasks in . .

o

. & Duty F, and somewhat for Duty I (Operatlng ADP Eou1pment and Pro- _
Jgglta gramgd ng Computers) Periods of time of a year or more on the
- job appear avallable before competent-performance is expected. .
- for nearly half- khe relevant tasks (143 of(313), d1str1bute

. ‘actoss all dutles of the task llstlng * precise indicati dlq\;—/
*  task ratlngs on Questlon 7 are contained. Ln Tabkg 5 of Ap ndl

v } 4
e ° Lt e, . : )
» .. [ o v

L

" . T Of ‘the tasks c1ted in Table 1/, formal traindng programs -
f - were deflnltely recommended by proér ers -for. LGO tasks and by -
e -csuperVLSors for lkﬁ*tasks, using the is.that 50% or more of ct
+ =+ each’ group suggesting. & learping location- dzg}cite school.® .+ s
. ’ traln;ng in Questions '12 ‘and 13. Of -these] programmers and superé
5,"1 . v1sors both’ recommended tra1n1ng for 83 of the. tasks. These ",“
, ¢ v , . 7‘4 B X . ’ >

s .
: hd . . L4
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‘were oredomlnantly in Duties F and I .where there was agreement R
on 24 ADP equipment operating tasks and on 40 computer rrogram-
neng/act1VLt1es, with superv1sors’empba5121 g an additional 21
‘pProgramming activities. ' Refer to Table. & in aopendly C for
specific ratlngs of task learnlna 1ocatlons . T

- N - s . T N
] v Ld -
.

,Clues about’Problem Areas - _ )

~

- Questigns’ 10 and ll allowed supervisors to° pinpoint
entlally fattty dreas ef trai ng ind perf ormance Their
sbggestions warrant “furtcher expldratibn, of coursc but they
did seem t6 indicaté that at least 13" tasks (of those cited
as reasonab1y relevant 1n Table 1) could.benefit by the develon-
ment of procedural nanﬂboo\§$or otne* job ayides: ' -

v Task 38,.. + Conduct on- tnerﬂeb train Ier data 'services
' personpel. L .
Task 11, Establigh data serv1ces DrOuﬁ”t’Cﬁ co“tro1s Pt
) arnd standards.’
- wTas< 15. Orleﬁfanewlv ass;pned data services yersonnel
Task 42. ' Develop computer operatlnc instruecions. | - {
' Task "49. . Maintain, operating manuais and directives . -
T e - . “affecting machine room functiochs. o ot
. Task’ 79." ' Canduct on- tne-job training in programming.
?aék,BS. Coordlnate with operatlons on breparation of
, .- computer operatlng instructions. - .
*rask 86. Coordinate wifh systéms designers .on qugran-
P, ming aspects Of new syste .. P
Task 105. .Orient newly a551gned Programmers. ~. v
.oTask 115, Review completed programs for a curacy oot
Sy Task 128. .vDogument new computer processes. X
Task 268. Optimize programgexecution times.- o : .
Task 296. / lyze applications ,torselect approprla TR
T . - tlllty programs and subréutlnes ’ S .
. © TaskZ99. Analyze programming documentatl £
« Task 302, '~ Audit computer inputs after tESt nd -
follow-yp.- @ .
2

2se&rch e%~other‘speciai study\a@ppears useful for 1 tasRs? . ¢

7/

Ingpect methg Used to process dfta. -.
78. L/ Analyze prog¥ams evaluations, reviews or-,
_reports for problem.ldentlfl atign. - 539 ¢

oints. .
68. ODtllee program. execution time .
Task 341." N Edit computer programs for effe t1ve ase OL
' s auxiliary storage- media. S
Task 342. Edit computey proqrams for . efficient use of T
, T 1og;ifl and arlthmetlcal €ompo ents. Lo




Task 343. Fdit computer programs for effectlve use of

memory
Task 345. \5valuate programs for cost- effectiveness,
Task 370. pPerform systems analysis to meet regplrements
, + of company functions:
Task 390. - Review existing routines for appllcablllty of

- ’ new techniques.

. . output requirements.

I3

And, managers might be esoec1ally aware of at?itggiggl problems

1nterFer1ng with the desired performance of 13 ta A
Tasx 4. Analyze documentatlon‘ro completeness ang
v . . accuracy for data prOCessSng operations and

Questlon.JO ifentifies l70-¢asks (of’ thp e cited as reason-
ably reievaﬁt in Table ) on which 10% or more.of the superv1sors
.indlcated oss1b111ty of 1mprqg;ng task procedures Consider-
ing only t 43 of those-tasks whlch were noted by.20% or more
.6f the supervmsors, along'ﬁlth pr1nc1pal methods sugdgested for
" their 1mprovement these’tasks vere: o« . ceees o
1, ,Provade a handbook or other jOb gufde for 10, tasks .
(8 15 42, 79 .85, ﬁ06 115 -128, 268, 299).

r—— R
~ o

2. Improve alrectlves for oneitask (85) £ e
. — / e " 5‘
3 merove tralnlng content for 30 tasks (2, 4, 65, 77
" 90,‘91 101, 102, 106, 108, 4,.298, 318, 319, 321,-_
- 326, 343, 345, .354, 366, 370, 37%, 394,_396, 397 400,
4 2, -431 ‘433, 438). .. \ - Py .

R

Task 4&3. "Evaluate present an§\proposed costs of "input/

comrrfrol. -
Task 42, Develop compyter ooerdﬁlng instructions.
Task 194. Maintaxn 1nstructlon rksheets for operatlonal
v programs. : .
Task 115 Review completed programs fpr accuraqy‘
Task 116. " Review-detail "fiow chartSfprior to.prfeparation
. of programs. -/ b ..
. Task 120. - Supervise and edit documentatlon oz programs.
Task 268. . Optimize program execution times. - ** .
Task 299. Analyze programming documerdtation. '
SR Task 331. Desk check programming logic for punching
. - errors. prlor Jto-assembly or COmpllat;o
Task 356. . Madintain and ‘update library «©of - peogram and e
e process1ng "documentations .
Task’ 374." PrepaTe d&tail flow charts - i v
B Task 375. Prepare documentatiah 1nclud1ng formats and
4 . LA Layouts for 1nput “and output media:. [ .-
.. - TAsk.376.. Prgpare- general-and detail d £1low, charts
PRI . "

Lo
‘Y.
.
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. "4, ‘Provide research or special” study .for nine tasks (14,
e L 78, 174, 268,ﬂ34l, 343, 345, 370, 390). : .

>

Question- 11 identifies 68 tasks (of those cited in‘'Table 1) I~ g
onh,which 10% or mofe of the supervisors indicated that, for many - £, .
workers, performance was 'generally poor. Again considering only . ’
.the 19 of these tasks which were noted by 20% or more of.the _.° « ]
supervisors, the prime reasons suggested for such unsatlsfactory

. performance were: ' - . - y

~a

L)
-

€ 1. Due to lack of xnterest or pooy attitude for 11 tasks :
. (4, 104 116 120, 268, 299 331, 356, 374%.375, 376). N

a
. - -

v 253 Due- to 1nerfect1ve tralnlng praqgrams for four tasks N
(101, 128 268, 469) ' _ .

3, Due to orogranmers 7av1ng nore important matterg to do ~
& for five tasks {2, 65, 374, Jja, 3804 - N Fo .
b ‘ -

) 2., 4. Due toO;two gasks being eXtIGMGIY'QlLflCUlt to master
J g . (1, 343)..,° ® -

. . . . v o« -
. . . 4

< L1 . . »

.o §upérvisor'§uggestions forfimproving Performance .

4« ¥ “n . -

IE Superv1sors were generous with thelf comments. Such 1nfer~ .
mation'is quite valuable .for.interpreting fesponses to some of ™

* * the task statements. " In instances where the- task. questionnaires ¢

A asked raters 'for their" comments, and suggestions on specific c T

. 1tems, a Jsumber of supervisors daid provide such comments. These

] are llsted below, with the-caution that they are comments givén

by 1ndlv1dual 'supervisors. These comménts are not necessarily

representative of the entire occupatzoq, but they’ may, provide
. useful clues to management and tralnlng personnel for planning
- . efforts to improve worker effectlveness and performance.. L.

[
Id ” ° N -

SR . Suggestlons of waysg t mprove task pro&edures, other Qhan T
* the - standard _means llsfed on e Que + 10 answer 'sheet,” were ¥

: as follow5“ . ‘ e, - ., )
7 .« - . " P . o
RE 2 _ Task 3 - Holdaperloalc rev1ew sess1ons wit h users: .f:
P . ) . N ¢ o0 -
: . Task 4 - Hold periodie. rev1ew seserns w1Ah operators.
. ) Task 82 - Tralnlng should cover at ieast an' 1n noductlon’>
;T : ) of all major vendors hardware. 5 %/ /,
¢ . . ‘0.' » a . _"
" . Tasks:'83, 84 - Better communlcatlon w1th user.“A,

0"

4

Tasks'86 87 - More part1c1patlon in 1n1t1a1'system/de51gn

o
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Task 171 - Organize on a priorfTy basis.

Task 15¢ - Eliminafe requirements by better keypunch support.

1
>

?asks'éll, 212, 213 - pse report generetor type programs.’

-

Task 236" - Provide $cheduled maintenance.’ - .

s > . ] [ - . S
/ Task 255 - Utilize report génerator tyDe program. s
Tasks 268, 343 - Develop brograms to analyze program effi> . .
ciencies.

-

P

Task’. 266 - In some respects ,his funcelon is an aptitude for
-~ < which normal training can  not .substitute for
© o, actual practice and appllcatlon- recommendation:

. . practice ancd apply ever more increasing levels
. of difficulty and varieties of programming.

", TPasxs 367, 370, 371, 386, 387 - These are other areas where'

o _ in some respectsuaptltude is critical; tralnlng ’
) : can improve performance, only as it is applled B
~ and practiced. :

—

Task 403'~'Organizé on ampricrity basis; "Use report
generator type programs. e ; . ,'

» \ .
~*One super yisor provided a gener cgomment oOn.means for 1mproving
task procedures:

. I edperienced great difficulty wi (Question 10)
"because it represents the crux of the major problem
confronting data processing managemeyt today--namely:
“How do we improve qQur existing procedures" such that
the professional technician can becomd more productive?,
There are countless numbers of handboo s, dlrectlves, - g
training courses, and research stgd;es vhich address
these précedural problems in every data\processing -
a(\%\\ahoo-—and all work, w1th varylng degree of SUCCeSS

> -

must become thes tool .which the indust will use to,

solve the problem. '‘The computer system will .Have to . .

be avallable on a demand basis to any internal user * .
for: ' program development, system design, text. storage o

t such time as the technology permltsg the cbmputer
r

and retrieval, hastorlcal profiles of System incidents, L e

eto, “For now we .. . . {(must) wait for program compila®* - '

. .tle\”x test results, typlng turn ardund, information . P
, retrieval from manual filihg systems--and spending a f‘ ’ﬁ'”
disproportionate amount of time deciding whlch publica- L xé”

tion cortalns the answer we need immediately. - R B e J&,,'

- . : e
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Question 11 asked supervisors for reasons why certain tasks . .
were generally performed poorly. 1In addition to the use of T
standard.answer categories, the follow1ng reasons were written ”

in by some of the responding supervisors:

- Tasks 42, 59, 61 - Difficulty jin 1dent1fy1ng with problems- .
,of operations staff.

Tasks 85, 84 - Difficulty in communicating with functional

K\ areas in non-technical language.
A Tasks 86, 87 - Superior attitude sometlmes dlsolayed by
- the analyst toward the programmer makes it very
dlf icult.
Task 90 ‘- Management s lack of interest in purchasing ' .

programming aids fqQr programmers to nake,job
more efficient. -

+ Task 120 - Need more automated methods used in documenting
systems, to release the programmer or analyst
for more 1mportant systems work

Task 120, and 124 through 128 - " Documentation is considered
"grunt" work, hard to discipline self to cowr”“/ﬂ’

plete, etd.

a

Task 128 =« For 99% of all programmers this task represents

N f the most undesirable act1v1ty, espec1ally if .
. ] e after programming; it is basically a problem
. ~ of"attitude, but since it is-so widespread, it

could stem from both schooling and experience.

>

Task 196 - Do not need to be proficient in this task,

Tasks 221,:222 - Considered a function of operatlons, not ' ;‘.
. programming.- . ,
" Task 226 - More concerned with the next, asslgnmentlthan

with prov1d1ng a high quallty product T : .

l

Tasgk 229

- Don't take the trouble ‘to’ bec0me famlllar w1th L
already existing subroutlnes, so they wr1te L o
s their own, " - -,
.o 4 ".-.
‘Task 254 -. Usually experlenced with only ‘one, systemn, must : ..‘
* learn characteristics of othexr system as Dart BEE L
conyersion process.. : . ﬁju: fiq
— w .4." .-';‘.'.,
- Task 331 - Most programmers let—the system dlagnostlcs TR
check this out for them. o N &

]
. co. ! 4 s 4 . -
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TIQ Errata and Comments

i Programmers and their supervisors were particularly critical ..
of tfHe length of the questionnaire, the apparent lack of clarity
with which some of the tasks were stated, and the listing of , .
2dup11cate task statements in the questlonnaire.
’ Eight tasks were dupllcated in the listing of 474 tasks.
This was unintentional, in that the study was not seekind to .
check’ the reliability of the ratings on comparable items. The
thou¢ht had been that ,the tasks were in fact different tasks
"when associated with different duty categories. But thé fraters
did not seem to view them as we had intend&d.. Task statements
should be meaningful ~alone, without the context of a duty cate~ U -
gory being needed to clarify the task activity. Tasks involved .
in this apparent duplication were:
- Tasx 7 in'Duty A was repeated as Task 34 in Duty B.
Task 13 in+Duty A seemed similar to Task 48 in Duty B.
Task 39 in Duty B was repeated as Task 155 in Duty E.
Task 42 in Duty B was repeated as Task 334 1n,6ﬁf§ I.
Tasks 53 and 54 in Duty B were suff1q1ently alike to cause
some rater confusion. - . .
\%Task 65 in Duty B was, repeated as Task 115 in Duty c.
Task }D1 in Duty- C, was repeated as Task 466 in buty L.
1ask 172 in Duty E was" repeated as Task 388 1n Duty I.

——

Raters also pointed out the ed to define some -of the -terms
used in task statements. ° Some,égnihem felt that item clarity
would be improved if the foléy@ing terms had been-defined:
functional area (Task'5), preduction controls (Task 11), data . -
services specialist (Task 30), coordinate errors (Task 36), . v
illustrator (Task_.73), error prlnt—outsv(Task 80)", and mechanized ’
-listing (Task 426) . others that seemed to warrant some grgater - .
clarity were’ Tasks 9, 33, 53,, 54, .144, 302, 314 “¥316, 332/6353 ' *
363, and 369. Task 235 was noted as contalnlng jargon ndt in , N
-geneTaP use. . -

. v ¥ ] - P
~ ‘e -
- A . ~,

Actual typographical errors occurred on. s;x task staEéments., L)
Task 13 should read, "Fill out questionnaire inventory forms."
Task 41 should read, "DeSLgn system of magnetic-tape management."”
Task 113 should read, "Read and interpret regulations, manuals, .
- ox administrative orders." Task 267 should read, "Minimize pro-
~ gram size." ‘'Task 330 should read, "Desk check or debug programs

after assembly or compi on." ‘Task 389 should read, "Recommeﬁd )
ccrrections or madificatiens to systems." . T
One additional kind of error occurred on’the Answer Sheets ' -
‘of the TIQ for Question 11. For' 10 of the supervisors in Group :
2 the answer booklet was complled ith one page missing. This C ‘
page covered task items 408 throug 48. Thus, positive - .

‘Tesponses glven to those items and ported in Table 7 of Appen- . .
dix C can be from a max1mum -of 30 superv1sors, not~the 30 Ehats ’ .
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weré intended by the design of the study. However, percentages
used for summarizing these items on Question.ll continued to .
assumé a full complement of respondents. ' ,

. Individual raters suggested statement modifications. One
suggested that "method®" in Task 77“should be "procedures."

Another felt that” the action in Task 101 should include correction ;
as well as identification of problem areas, though the corrective

N action may warrant a second task statement. 1In-Tasks 307, 311,
and 329 a rater suggested ‘changing the term "programs" to read

"utilities."
These suggestions and potential item modifications may be

us€ful considerations in any future applications of this task

3 inverntory. Interpretations of the specific task ratings also

- may be influenced by consideration of which items were td®

© vague or duplicative to yield accurate responses on the task
questions. On the her hand, the number of such. item$ noted
out of a total listiy of 474 tasks was not ‘highly dispropor-~
tionate. There remhin a Yreat number of tasks, with associated
task data, in which a reasonable amount of confidence can be
placed. . :

\

= USE OF THE DATA ) .

‘e

ot .

”
N ‘e,

.
L i .
.2 .

From the expfleriences of the Cornell University surveys of
ornamental hortigulture jobs, it would appear .that.sevéeral types
~of qsér groupg would be imterested in task data .{Berkey, 1975): -

1. One group would be comprised of persons writ\ng or -
updating curriculums for Zrainigg programs to prepare,

i students for initial emplbyment in an occupation. This .-
group needs a list of job tasks for which training is
o relevant, and information for use in identifying .

priorities of training need. A subset of this group
would be-ithose persons who also have-rebponsibility

. for ‘continuing education programs at the post-secondary
. level. For them, the total range of tasks performed
: . " in-aroccupation would be important, as well as identi-
. .o fidation of those tasks generally nééding improved \,
t performance. = L - : : -
, 2. A sgfond user grouprare those persons who may also //

° beldng“to thé first group, but who conduct local:occu-
‘pPational surveys as needed for their individual train- .
.-ing’programs.’ This group might, well extract, important
’survey information and take it to their. advisory com- .
.mittee to verify local needs? Data more ‘representative.
° df performancé requiréments - nation- and industry-wide: Y,

/ - : could be.compared with local results to assure that

oo, students are prepated for a ¥Wide scope of, employment
- ~~opportunities. . To begin gpnductingggheif}own local

~
. > . . . -'!
: 81 L
. . d > .
]
P .. s » .. . . .
¢ : . .
\) % LSS e » ! : . * , B ;¢ ‘ é o,
. . .. . . .
l.v' ’ . | W »
. , . .
; ~

Y

-
~




‘‘different types of workers.” 7 A ™

surveys, the existing task lists provide a starting
point for development of their own lists which may
include greater attention to local practices.

3. A third group is composed of research-oriented curricu-
lum development personnel who are interested in develop-
ing new or improved procedures for analyzing the require-
ments of performance situations. For this group, a
description of survey results can be used to compare
with results from alternative procedures or surveys.

4. A fourth group consists of prospective workers in the
. occupation surveyed, and of the guidance counselors
serving their needs. The identification of what work
actually is being performed by workers may be an impor-
tant source of information describing an occupation at
a given point in time. One item of useful information
might be data on how often a task is performed by a
’ worker, though tasks frequently performéd are not
necessarily the critical tasks of _the JOb

Ohe additional user group for occupational survey data “is
that of professional and labor associations. They are betoring
increasingly concerned with activities to assure that unemploy-

ment, underemployment, and obsolescence among their members do , -~

not occur. Workshops and newsletters communicate 1nformatlon
for skill development and upgrading. . . ,
7.

An excellent example of such an ‘effort by a professional
association is the recent study conducted for the Profegsional
Certification Committee of the Americgn Federation of Information .
Processing Societies (Berger, 1974). 'Questionnaire returns from
684 programmers, representing 60 computer organizations across
the country, provided importance ratings for the tasks and skiils
as usually performed for present job positions. An additional
23 programmlng experts produced importance ratings that refletted
a concensus of ideal performance expectations for tgé ta&ks ‘and
skills. Extensive analyses of the data were based 1
array of background characteristics of the survey partlci‘éhts.
These analyses are a very fine example of what cdn be done with
task inventory data to prov1de descglptlons of task value for o

. B . Y
The report of the AFIPS study also includes .a good discussion

of twelve different kinds of practical applrcatlons and possible

uses of the resultant job descrlptlons Charted and described

in the report is «an indication of-the types of. job descrlptlon

most useful “for each kind of application: universal, ideal, as-.

practiced, specific job focus, and oréénizational. The latter

two are speciai'purpose jab descriptions focusingron a particular
- ES . R B . . ’
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job within an occupational field or on a particulaf.local orggni-
zation. The "ideal" description is produced from ratings by
job supervisors or other experts, whereas the "as-practiced”
. description is based on workers' ratings. A composite of the
ideal and as-practiged descriptionst§ields what is termed a
"universal" job descrimtlon. The present study of Business.
Data Programmers contains elements usable for each of these
types of job descriptions, eicept for the oYganizational type.
Summarizing task data on variables other than "job importance;™"
the present report should serve as a‘useful complemenz to the
AFIPS,repprt. ’ . .

L

Curriculum developers who plan training programs in schools®
and colleges offering specialized prograss for potential pro-
. grammers may be interested in the importance or relevance of a
Job tasx to the programmer of a particular type of business N
enterprise. For example, some instruction may intend to train
prograrmers for employment in data Processing service .bureaus,
or in a manufacturing or a sales organization. The present
survey data, however, do not indicate the significance of tasks
for a single type of industry or enterprise. Rather, it is a
composite cross-section of. employment situations. The study
would need to be repeated, using workers and supervisors from
a particular type of industry (comgparable to the "brgani%ational"
description as defined by Berger, 1974), to obtain meaningful
in‘formation ba%gd only on that industry. This could, of course,
be done;. and, If a description were available to represent a
second industs#, it would b appropriate to compare results
and note differences according to) the type of industry involved.

¥

In making uSe of the progyammer task data, there are several
misconceptions to be avoided ahd cautions to b observed when
interpreting this information. The data repor{ a picture of the
occupation as it existed at the time .of *the sarvey, but the occu-
pation is undergoing-:change and new surveéys would be warranted
to detect trends and determine- task relevaricy-at different .
points in the future. Not all tasks in the total list are rele-
vant to the job of Business Data Programmers, nor are all job-

. relevant' tasks appropriate for any one gpecific programmer.
These tasks vary in the degree to whigh tHey are job relevant,
being performed by differing proportions of programmiers and each
having its own level of value to the occupational assignment.

Additionally’ the learning of a task is- not an all-or-none
proposition. For many tasks the learning process may only i
begin in pre-employment schooling, with job experienced and
compgny traiping programs serving.to extend and c5mpletevthat
learning, Someéggsks may not even warrant the’ attainment of

ful ugggf}ciency,,wﬁth minimum ‘capability being all that the job

requires of a‘wogker.i Nor -does job importance directly imply

iy
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training importance for a task. Thus, despite<e—task's ratings
of frequency, impoxtance, significance, problems, and suggested
learning locations, decisions by cu¥riculum planners are still
required on what and how much training is appropriate. ' These
decisiens,-however, should be possible with reasonably assured .
accuracy -and certalnty when the planner can refer’to an informed
source of what work.is currently done by workers in an occupation.
The present report is intended to be of service in prov;dlng one
such data, base. .
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Netwé?k of staq curriculﬁh'labora;ories,—qesearch.centers;,and
" Vvocational agenfies participating in the early 1974 administra-.
tion of Task Inmentory Questionnaires to workers and supervisors:
’ '-' . (" ‘ ) .

L 3 ’
- ‘

California
—_—+

- -
- —

1. g N . . ’ . ,
Vocational~Technical Education Curriculum Laboratory, o .
California Statg Department of Education
Patrick J. Weagraff, Director’

. )

.
—_— - — - L S

Mississippi , ‘ ;

Research and Curriculum Unit for Vocational-Technical ) .
Education, _ .
Mississippi State Division of Vocational and Technical Edu-
. . . . . R . . 7’
cation and Mississippi State University (cooperating) ¥

James E. Wall, Associate Dean (R&D) and R/CU Director
James F. Shill, R/CU Co-Director -

®

«,New Hampshire . , ' ~
,Division of Vocational-Technicé&'Education,
New Hampshire State Department of Education

Gloria Cooper, Director, Research Coordinating Unit
Deborah L. Bloxom, Associate Education Consultant
Richard L. Barker, Director, Professional Development

-New Jersey . ‘ ’

Kew Jersey Vocational-Technical éurriculum%ﬁaboratoty,

Bureau of Occupational Research Development, New Jersey
State Division of Vocational Education ,

. . <

Joseph F. Kelly, Director,

"Ohio . .
Instructional M@tef&als Laboratory, . ‘
The Ohio State, University, Trade and Industrial Education
Services . : )
-

Tom L. Hindes, Director ! . ce. ta

a2,

AY




.
»

Ll
Ay

Oklahoma _ I . ! )

e . b .
T
. .

Division of Researgh, Plannlng and Bvaluation, -
Oklahoma State Department of VoCatlcnal .and Technlcar
"Education .

?
-t

Williakh W. Stevenson, Director ) . ‘
Fern A. Green, Planning Unit Coordinator

Larry D. Johnson, Research Assistant

Ronald Meek, Coordinator, Curriculum and Inst:nctlonal

Materials Center . v <

Washington
Curriculum Management Center ‘

Washington State Coordlnatlng Council for Occupat10nal
Educatlon ) - ’ -

14

i ¢

(8]

- . _ \
James L..Blue, Director N .
‘ (with) Ross Byrd, Asseciate Professor
" Department of Business Education and Admlnlstratlve

Management, « . ¢

Central Washlngton State College

LAY

' * LR © . ’
. . "A , * o . ‘
Wisconsin, : , - . ¢ :

« ! EYY

Instructional Services, ' ‘ - - -7

Wisconsin Board of Vocationdl,. Technlcal and Adult
Education : . .

. Clifford Zenor, Consultant . ?

. \\ ’ ) )
. (with) Griff Dye, Consultant )
Center, for Vocatlogal-Technlcal Educatlon Studies,.

. Unlver51ty of‘Wlscon51n-Madlson ' .

¢
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APPENDIX B | '

)
-

BACKGROUND  CHARACTERISTICS OF RESPONDENTS //- - ’

* -l
hppendiﬁ'B contains background characteristics of the .
people answering the questionnaire. , The source of the data for
Tables 1-4 in this appendix was the Background Information page .
of the Task Inventory Questionnaires, while Table B-5 incorporates .
-~ data reported by the agencies administering those questionnaires. : .
Job, business, and training labels given in Tables'l c :

options listed on each Background Information sheet,

an option for noting other labels.
only one option.

sources.

; -

o

Table

B-1 .
B-2
B-3
B-4 .
B-5

(i.

2
Description

. Job Tiﬁ&e

Type of Business
Source of Training

Respondents were to check
Multiple responsgs to a question were recorded
as unknown, which commonly occurred in the citation of "training

- -

L ¢

-3 were
along with

Years of Experience

*Location Contexts

L9 ¢

-
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- Table B~2 v .
O ‘. o, .
Type of Business °.
/-)/ . -
— - » ’
o wWorkers Supervisors N\
Business Types ‘N Percent N Percent
Agriculture ; .2 1.7 1 N 1.2 . ‘)
Banking and Finance 4 11.7 8 10.0 - . _
Communications 0 o o 0
. Construction 1 .8 T2 2.5
Eduration 22 18.3 17 21.2 ‘
fquipment Servicing 0 0 0 0 .
Federal Agenéy g 5 4.2 2 2.5 )
Food Processing ] (I 0 e 0 .
Health Serwices 17 .8 0 0
Insurance . -3 2.5 . 0 0
Legai Sefvices - 0 Q « 0 0
N ' -
Manufacturing .16 13.3/ 16 20.0 )
{
. ,‘ . 1
Merchandising and Sales 4?~ 3.3 1 1.2
. L * ‘ : /. ) N
Natural Resourcés {other . . .
than Agriculture) 0. 0 -+ 0 .0
. - . ‘
Non-Féderal Government . - ‘
(other than Education) 34 28.3 18 22.5 ,
' Research e 1 .8 2 2.5 «
R S et . ) . .
Trafisportation E o1 , .8 1 1.2 ‘
» ' -
Utility (energy,!water, .
fubl) "a / 3 2.5 2 2.5 .
LY . ' . . . P
o’t’her g9 7.5- 9 T 11.2
4 3.3 1 1.2
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- Table. B-3 . -
. N = . v N < .
N _Source of. Training )
’ - ‘ i :
Training Sources A N Percent )
. Public High School . P 0 .0 -
Technical Institute or College - - 15 . 12.5
A _‘ - ¢ . ‘ -
Manpower Development Program (MDTA) 1 .8
Adult Education P}ogramk(other than-MDTA) 0. T o0,
Armed Services Techmical School o 1 .8
brivate Business, Trade, or’ Technical .
Scho9l T - 16 13.3
- . - ‘
*Ceremunity or Jurior College  * "5 4,2
Senior.College or-University’ : 9 7.5
Cofrespondence Cofairses - o 42 0 -
Employer Training Program . 22 18.3
L ¢
Equipment Manufacturer's Training Program 5 4, 2> .
Formal, Apprenticesﬁip Program’ . . .0 0
Previous Work Experience in other types '
‘0of jobs , 3, 2.5
- . r
On the Job (Self-Leafned) . - 31 25.8
”~ \ ° *
Other ST ' .+ 0 -0
Unknewn L y 12 10.0
. .»  TOTALS -120° 100.0 -
2 5 ~ ’ .
’ - Y
' )
é v ' z
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Y- >
’ ’
"% ‘rable B-4 - ,
Years of Experience .
- . )
‘ ) ‘ Mean . o
Business .Data No. of Range of Years -
Programmers ' Ea Years sD Least _Most -
- P \
Worked at Present ) . ) .
Job +112 3.04 2.37 0 12-
Worked in Computer .
Programming Field 15 5.39  4.53 1 35
\ . . 4 - . 4
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) °  Table B~5 ‘ _ )
) Location Context?d' .
gfggfoﬁ Business Operation Workers Supervisgrs
Data Prfocessing Service Bureau - , =~ ° 7. ' 4 '
i Univérsity Computer Setwice_‘ ) 13 ):. 8
Business Firm, with Supportive o . y
Computer Operatiog 4 ) 28 16
. Education . . ' 6 : 6 '
City/County Government o 3 ‘ e 3 ‘
.o State Service ‘ ‘ 4 . b
Other ' ) 3 2
Unknown ' . 56 40 {
. A . _ y
Size of Busingess ’ o

Small . ' ‘ a ’ 8 3 ¢
‘ Moderate ' ' o / 14 7 .
Large - . ' - 17 /;>' 12 .
. 3 " ’ T - 4 ] =
. Unknown o . .o 81 - . 58 - -
. . City Size ’
Metropolitan - o Y A 34
Modefate7Remote . =21~ 12 .
. » . ‘ - . | S -
Unknown L - a2 C3ge /
N t . / ‘ . - L. ) -

aData provided by supportzng state agenc1es for 120 workers
(programmers) and 80 supervisors. . . 3 .
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] < . TASK I'NVENTORY DATA | ~ :
‘G . " P R 5 0 ~

Appendix C eontains a detalled presentatlon of the task d
- ihventory data in computer’ pr1ntout form. Each -table is preceded o

o v by a description of the questlons and. response categorles that
: aere reported on that table. . "
Ce - . 't N w ¢ N ’
L 2 - ) r " - - ‘.
. Table * - Description ' '
,C-1 - - ”” o .Task Occurrence (Ql, Q2, and Q6)
. C=-2 ° £ pask Importance, (Q8 and Q9) .
. . . )
- ) c-3 _ . Bxtent Task Is Part of the Job
‘ ! e " (Q6). .
;F\E\“ c-4, . s : . Frequency of Task Performance .
? . oL - (Q3 and Q4) .
) . . . » .
T g c-5 = 7 Dime*to Qualify (Q7)
C-6 ) Learning Locatian leZ and Q13)
' ' c-7 Supervisor Suggestlons/%Qlo and oy
. Qll) ) L. -
) y
. e-8 " , Summary of Tasks by Percent of , ‘
\ i : 'Workérs,Performlng ;. e s
. .' . C-9 ' C - Summary of Tasks by Percent of )
L <. 4 o S‘ferv1sors Desiring Performance /
o _ - ~
. ¢ ~ S
‘ y q ‘ ‘ . )
. \ - . / /
- N .. » . 4 B
“ . ) N . ~ ;
- . h ‘ LN
- - . "\‘ | -
. ' 97 .
A\ Q . .
¢ '! " ¥ .
D ® - R e
L N - . /
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Table c-1 T

- .

. D |2
Question 13 Task OcCurrence (Workers) .

- Task Occurrence (Ql, QZ, and{?G) " : .. N

" During the last year or so in yOur.present>job pbsitioh as
~a Business Data Programmer,.which of the act1v1t1e§ have
- you performed°

’ )

hand [N

- ’ ) Response; ~Check mark fdr'each task performed. - .

. l T . A o ‘ ST
- L s . - S -.
Question 2: Task Occurrence (Supervisors) .

From your experience as a supervisor of ene or more BusinesSs

, Data Programmers, 1nd1cate'whlch of the activities- should
be performed by Businegs Data Programmers in your operatlog- }
- that is, by such émployees under your 'supervision in your .
office or firm. 1Indicate whlch tasks your Bus1ness Data

“Programmers should be dorng as part of their JOb even~1f .
~only done once. ' : : . : s
-~ ) . ‘ l ¢ 3 ) o " i N Ty oo - fe s
Response- Check mark for each task that programmers are L
. expected to do. .- ) . . o ’ L -
) ' s AN / /
. Vi ) A - .. ’ H ‘o ." . : . ‘. , ’ /
Question‘6: Extent Task Is Part of the Position (Workers) , S

. . ’ ty Y s
'‘Answer this question so as'.to give the best descrlptlon you /“/\ »
. can. FOF each, task- statement, raté how slgnlflcant a part )
o / of your job it is. ‘Consider and weigh 'its importance,. - ,'_ .///
frequency of occurrencé, relevance, and any othex factor AR
’ which-you think determines ‘to what extent the task 1is pe’ ft )4 '
of your position. In your o n.mind, combine these fagy? ‘ \
-into a single rating of how s1gn1f1cant a.part of you /

» /

‘ job it represents. " . TN RV

@ . f : i

' - ! : . , .
Lol R L < A S

4

2@In Table C- 1,.pos1t1ve (checked) responses are’ reported for R
Ql and Q2. A compos1te response composed ,of any selection of :

b b

scale ratings 1 through 7 is reported for Q6. . The resultsélndl- .
cate that Q6 is a more sensitive measure of minor tasks than the“
o checklist used in—Ql and Q2. Becausé the group "off workers L, e

= responding to Q6 rated each task, the data prov1ded by Q6 appear
to include those they might do on some remote occas1on.

o,y ! 5 ° d & . ‘
. wiey . B ] N p
P f s ‘ . » & b .
. v K

i




Table C-l-continued'

» " N A . /’-
Question ‘6 {continued)

‘Categories and Values o Ehe Response Sdéale:

= o
Non

~ A0 BN .
. AN
wwnnanan

Definitely not part ‘of my job

Under unusual .circumstances may be a miror part
of my job

(not defined)

(not defined)

A substantial part of my jOb

(not defined)
(not defined)
A most significant part of my job

T .

of the 10 columns'of Table C-l is identified below.

Column'l:
Column 2+
~ o

Column 3:

Qolumn Q:
. ‘:
" Columns
5 and 6:
Column ‘7

Column’ 8:

g):qiumn 9:

Column 16:

.Composite of Column 1t4 data{ o

Number of Group 1 workers who checked (Ques~.

.tion 1) that the task ‘is performed: .

;

“Percent of Group 1 workers checklng the-
task (Questlon 1).

Number of Group 2 workers who rated the task

as being some part of the-.job - (Questlon 6).
{

Percent of Groug 2 workers ratlng the task

1-7 (Questlon 6).
2

leference between worker groups respondlng

to the‘task (Column 2 mlnus Column 4). gt
Number of combined Groups=1 and 2, supervisors
who checked (Question 2) that the task should
be performed by. programmers. ’ - -

.

" Pekcent of all supervisors checking the tafk

ZQﬁestlon 2). R
L] P {
leference between, workers and supErV1sors

vrespondlng to the task (Column 2 minus Column‘
" 9). )

.’14)86

4
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Pable C~2 . e
. : ' ‘e . .' . : I .
: . Task Impértance (08 and 09)% : SN

a

T ~X
- A\ ]
- .

Question 8: Task Importance to Job (Workers) . P .

. What degree of lmportance would you ass1gn to each job '+’
act1v1ty you per form? . Judge the Importahce of each actiyity
in regard to its contribution to effective: opefatlons in .
. your office or. flrm ' . . . ~
~ ¢ ¢ . - . . * -~
" Categories and Values of the Response Scale: .
.t A

‘ 1 2 Low 1qportance (relatlvely unlmportant part of the L
i . Jjob). ‘ g
' 2 = Moderate lmportance (important but-not e5sent1a1)
- LT 3 = High importance (éssential part of the job that
! decisively influences the effectlveness of the. ; "
. - offlce operations). '

“ > ) . -
. ! . y \ .
Question 9:. Task Importance to Job (Supervisors) N T

N
»

Based ‘pon your .supervisoty experience in your present . .
operations, what degree of importance,would you assign to
each job activity that is approprlate for your Business ‘
Data Programmers? Judge the importance of each activity in =
.regard-to its contribution to effectrve operatlons'ln your

office or firm. .

.Categories an s of‘ﬁhe Response Scaie- Ident1ca1 to
those of Questlon 8. -

- - -

- o4 ‘. . .

Eacb of the 22 columns of Table C-2 is 1dent1f;ed below.

~

Column 11: Average (mean)/of orker ratlngs, conslderlng .
: ‘only those who che¢ked (Question l) that the .
L .task was performed.. ) _ — o

-\,
>

Colymn 12: Standard dev1at10n showing degree of nresponse
T variability. . . : .
. s - -
Column 13: ' Number, of workers who rate the task 1-3 .
* - ZQues 1on 8). - <

' . . -,

@Questions 8 ‘and 9 were' answered only for those tasks checked | ~
on Ql or Q2. .

. . .

. " - 114 "




< . _ Table CLz-continhed

1Y . .
- Columns 14, . - i . . .
15, qualB: Average, standard deviation, and number of
supervisors who rated the task (Question 8),
considering only those who ¢hecked (Question
J2) that the task-should be performed. — p

-

Column 17: . Difference between worker gnd‘sppervisor .,
‘ * aVerage ratings (Column 11 minus Column.14):" ., —
’ Columns 18 ' ‘ Cl e .

« through 24: Same’ as Columns' 11 through 17, excep®” the
’ - © ' ‘average ratings were computed acrpss all per-
sons in each gxoup. Persons not chegkfhg the
task (Questions 1 orégy’were incluged in ‘w
f the average by considering their rating’to
- be a value of "O." * AR .

.Note: The Column 18-24 summaries_ 1 of value in pro-
* viding greater comparability with Question ‘6 ratings

3; given in Table C-3. Columns 18-24 dénote, a task's ..
ting with respect to job importance for the entire
.. occupation that is represented in the survey. On

the other hand, Columns 11-17, denote a task's job

importance dnly in regard to those in an occupation

N who do or should perform that task. Thus,.a task

‘ might only be required of a very few workegxs but for

them it could be highly important. Extremely diffi-_

. ocult tasks, linvolving great skill- and experience,

(34 could be of 'this nature. : .
Columns 25, ,
26, 27,. ) : . . .
“ and 28: - Number of surveyed workers#ising each level

: . "of the importance scale.’ Column 25 (None)
’ . - is the complement of the number of workers
checking ‘the task on Question 1, &s recorded
. ’ " in Column 1 on ‘Table C-1. - .

T

e r

Y
]
«

-

) ’ ’

-

o

Columns 29 . ’ : .
through 32: Same as Columns 25 through 28, but for super-
' visors' ratings. Column 29 (None) is the
. complement Qf. that portion of Column 8 (Table o
3 : 'C-1). represented bxbthe 40 supervisors in
Group 1. . ‘- -

<

"
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. . Table c.-.3 : ) ‘ ’ ./‘ 4

St . Egéenp Task Is Part of the Jéb (QG)?

*

Question 6: Extent Task Is Part of the Position (Workers)

t ) .

.Answer this question so as to give the best description

you can of whatsyou do in your present job as, a Busingss

Data Programmer. For each task statement, rate how signifi-’ t-
N f‘ ,

cant a part of your' job it is. Consider and weigh its
importance, frequency of occurrence, .relevance, and any .
other factor which you think determines- to what extent the’
task i€ part of your position. <In 'your own mind,- combine
these factors.into-.a single rating of how signifiCant a
part of your job it represents. ’

“n

‘Categories and Vélueé’bf'the Response Scale:

Definintely not = part of my job

Under unusual circumstances may be a minor part
of my jolg . '

(not defined) oo

{not defined)’ z ' '
A.substantial part of my job

(not defined)

(not defined) ) e
A most significant part of‘my job /,/” s

\lc\w.bwm o

. —
of the 13 columns of Table C-3 is'fééntified‘below.

L]

"'golumn.33: . Averagé (mean) of worker ratings."
" column 34: ° Standard devia;ibn'shbwing degree of résponsé
. variabilityz—— . -
N : :
Column 35: Number of workers who rated the task 0-7.
Columns 36 | . . , o
through 43: Number of surveyed workers using each level of

the scale. . ..,
Column 44:° , -Percent of surveyed workers who rated the task
- as part of their job. That, is, they used %
rating level other than "0."

g

"7 P
\ .

QQuestion 6 was answered by workers in Group 2 for all tasks

in the inventory.

* .

. 139}
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Table C-3-continued - .°

v

" Column 45

/

.
.
{)

Lt [ '. Ty - ‘ i‘, .

R z . - .. .

-

Percent of/surveyed workers who rated £he
task as at ledst a "substantial part” of their’
job. That is, they used.a rating. level of
"4" or higher, indicating it was a reasonably
significant part of the job. (This would .

" seem to be a useful indfcator of a task's »
actual relevance to an occupation, serving,
to differentiate between two occupations : )
where workers in Both may at times perform . & <
the same task.) . ’ , ' .

e
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7 - *
: Tabke C-4 . n
Erequehcy,pf‘Task Performancé (Q3 and Q4)a e
) 5 ' ‘
. M \ . LA ' -
.~ Quéstion 3: Freauency of Performance (Workers)
B d oL H
How often have you been performlng each of the aet;v1t1es" >
done by you (as Thecked in Question %)? . R

, . * A
Categories and Values of the'Response Scale: ’

.

4

[
|

= Have done, but donit normally do -
, .o (0+) .

Less than gpég a yea; (Y-).
Once a-year (lY).

Once a month (1M).
Once a week. (1W).
Once a day (D).

Several times each work day (D+).
4

“ on.the average,-
over the last
several months. )

>

nmnnu -

€
o w !

«
»

Question 4: Frequency of Performanceé. {Supervisors) .
~ B od

From your experience as a supervisor of one or more Busi-

ness Data Programmers, judge “about how often a typical -
Business Data Programmer in your .operation should perform

each of the aCthitleS you checked (in Question 2). . -

- Categories and Values of the Response Scale: Identical to »
those of QuestLon 3. . ) b '

Each of the 27 coPumns 'of Table C-4 is identified below.

Column 46: Average (median) of worker ratzngs, cdn31der—
> . ing only those who checked (Question 1) that
- the task was pezformed .
i Column 47: Quartile deviation showing degree of response'
' variability. Lo ¢
. Column 48: Number of workers rating the task (Question'3). %
) ’ . - ..
; ‘ 9
" @Questions 3 and 4 were answered only for those tasks

checked on Ql and Q2. - =

\
l!'./




Tdble C-4~continued

éolumns 49,
56 and 51;1‘

e s

Column 52: ° ¢

I

Column 53
through 60:

’

Column 61:

Column 62:"

“

4 Columns 63
i through 72:

-y

I

M H

Average, quartile deviation,.and number of

- supervisors rating the task (Question 4),
considering only those who checked (Question
2) that the task shou%g be performed. T

Difference between worker and supervisor
average ratings (Column 46 minus Column 49).

I

Number of workers using each level of the *
frequency scale. Column 53 (None) is the
complement of the number of workers checking
the task on Question 1, 4s recorded in Column
1 on Table C-1. ]

Percent of workers who do the task (Question
1), but report it performed less frequently
than once a year (combining/scale categories
Y- and 0+).

. Percent of workers who do the task (Question
» and report it performed once a week or

more often (combining scale categories 1W,

1D, and p+).‘ '

Same as Columns 53 through 62, but for supér-
visors' ratings. Column 63 (None) is ‘the
complement of that portion of Column 8 (Table
C-1) represented by the 40 supervisors in
Group 2.
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- .

x duestion 73. Time to Quallfynguperv1so;s) -

By your standards as a superv1sor of one or more Business
Data Programmers, when do you expect that a new Business
Data’ Programmer employee would be capable of satisfactorily .
performing each of the activities you checked? That is,

how soén after beginning employment as a Business Data
Programmexr do you feel that employees should be ‘able to do
each activity with reasonable competency‘>

Categories and Values of tﬁe Response Scale:

Competent performance is never necessary (0).
Some number of years beyond the first 3 (Y+).
Within the first 3 years (3Y).

Within the first year (Y).

Within the first & months (6M).

Within the first 3 months (3M). £
Within the first month (M). -
Within the first week on the job (W). - 9

.

OJdovunn s wh e

W wounnnu

Each of the 14 columns of Table C-5 is identified below.
Column 73: Avera e (median) of, superv1sor ratings, con-
! sidering only those who.chécked (Question 2)
“ that the task should be performed

.. . .
- ) Column 74: Quartlle deviation show1ng degree oﬁ response . (
. . ¢ o varlablllty. o el e ')
) ’ - Column 753 Number’ of superv1sors ratlng the task (Ques- R
: tion 7). o e Tt
© Columns.»76

" through 84: Number of supervisors uslng each ievel of the
. : time- scale, Column 76 (None) is the comple-'ﬁ»‘
- o merft, of that portion of Column 8 (Table C=1) °
' - _-represented by the 40 sSupervisors in Group 1.

.
- / - - R
- L s >

, ) .8Question 7 was answered only for those tasks checked on \ ‘
?r Q2. . ‘ ) ¥ . . . P - . . , , .
. 4' .o . . ¢ .

-
>

. « kg
s » . N . .
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Table C-5-continued

Column 85:

-

- -

Column 86:

e indicating )
), who do

R Y -
Percent of supervisof's of tho
the task should be déne (Queftion 2
not expect competent performance during a
worker's first year of job experience (com-
bining scale categories 3Y, Y+, and 0).

Percent.of supervisors df those ihdicating

the task should be done *(Question 2), who
expect competent performance within a worker's
first three months of job experience (combin-
ing scale categories 3M, M, and W).
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